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A Graphical Representation of the Magnitude of the Automobile Industry 


a 


Showing how if brought together in single units, the total of cars now in use in the United States, the 
1916 cars, the gasoline and oil used, and the public’s annual bill for new cars and 
upkeep, would compare with the Woolworth Building--see page 11. 
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Announcing 


THE WHITE 


SIXTEEN VALVE “FOUR” 


A NEW TYPE OF MOTOR 


Combining Utmost Performance With 
Four-Cylinder Simplicity 









&> 


TEADY concentration by White engineers upon the 
possibilities of four-cylinder design has developed a 
new type of “‘Four,’’ with power and flexibility beyond 
anything, we believe, so far produced in any type of engine. 






Performance exceeds all expectation. Power, speed, 
pickup, flexibility, easy hill climbing, silent operation, 
have all been developed to the highest degree by increas- 
ing the number of valves without multiplying cylinders. 
Maximum performance has been combined with the 
manifest advantages of a simple, rugged engine. 









The new motor establishes the fact, long foreseen by White 
engineers, that the secret of superior performance lies in valve 
capacity adequate to piston displacement. 





This accomplishment was foreshadowed by The White Com- 
pany two years ago when announcing its determination to adhere 
permanently to the four-cylinder motor, and is backed by a 
manufacturing record whose conservatism has never deviated 
from a consistent path of fundamental improvement. 









Seven-passenger touring car, $4600. 


A complete display of new White models with custom-designed bodies will be first shown at the 
New York and Chicago Automobile Salons. Deliveries begin in January. 





THE WHITE COMPANY 


CLEVELAND 
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For 7-Passenger Six—48 h. p. 
Built by John W. Bate $146 127-inch Wheelbase 
in the For Mitchell Junior—40 h. p 
MEE: . $1 150 120-inch Wheelbase Six 
Model Efficiency Plant iit ake taatne 
Jo Nn Ww . bate an IC1enCy 


As Applied to “The Engineers’ Car” 


The motor car industry, 14 years ago, was ludicrously inefficient. 
cars there has been much improvement since. 


Among cheap 


And some among quality cars. 


But wasteful, careless methods, as we all know, still prevail. 


The Mitchell concern was 68 years old 
when it started this motor car plant. It 
had faced for decades very fierce compe- 
tition. Stern necessity had taught us 
efficiency. 

We knew even then that the same con- 
ditions would come in Motordom eventu- 
ally. And we started then—14 years ago 


—to prepare 


John W. Bate Comes 


John W. Bate appeared to stand fore- 
most as an efficiency engineer in our line. 
His methods had revolutionized the bicycle 
industry. They had cut factory costs in 
two. So we induced him to come with us. 

He built our entire motor plant, now 
covering 45 acres. It is single-story, saw- 
tooth, cement construction, designed to 
avoid all waste. And he equipped it in his 
second-saving way 


Now 98 per cent of the Mitchell car is 


31 Extra Features 


One evidence is, 31 extra features, all of 
which most other cars omit. Features like 
a power tire pump, reversible searchlights, 
ball-bearing steering gear, Bate cantilever 
springs, a new-type gear-shift, engine 
primer at driver’s hand. There are 31 
such extras. 


100° Over-Strength 


Another evidence is our big margins of 
safety. At first they were 50 per cent. 
But three years ago, after one year in 
Europe, Mr. Bate started to give every 
part at least twice the needed strength. 
And he established tests to prove it. Now, 
for "the first time, we announce that in 
every important part. 

Over 440 parts are made of toughened 
steel. All important parts are oversize. 
All parts which get a major strain are 
made of Chrome-Vanadium. 


Even under old standards, seven Mitchell 
cars have averaged 175,000 miles apiece— 
over 30 years of ordinary service 


24% Extra Luxury 


This year we occupy our new body plant 
Thus Mitchell becomes the only quality 
maker to build all bodies, open and closed 
This will save us on bodies some 15 per cent 

All this new saving goes into extra lux- 
ury. We have added 24 per cent to the 
cost of finish, upholstery and trimming. 

Our finish coats are now fixed by heat, 
to give them deep, lasting lustre. We have 
added 50 per cent to the cost of our leather 
and 50 per cent to the cost of our cushion 
springs. A hundred final touches make the 
new Mitchell an exquisite car. 


These things mean much to readers of 


i 


this paper. The more you know of the 


ee ete 


built under his methods here. And built 
by men, in most part, who consider this TW 
their lifetime occupation. r O SIZES 
a roomy, 7-passenger Six, 


Ai 

Mitchell with 127-inch wheelbase. A 
high-speed, economical, 48-horsepower cars, not one Bate cantilever spring has 
motor. Disappearing extra seats and 
31 extra features included. 


Price $1460, f. o. b. Racine. 


Mitchell Junior — 5-passenger Six in every Mitchell part. And men who 
nate Gti teliad th Ba rn look at such things deeply are bound to 
with 120-inch wheelbase. A 40-horse- ; 

power motor—-inch smaller bore choose the Mitchell. 

than larger Mitchell. over as ‘‘ The Engineers’ Car.”’ 


Mitchell car the more it will impress you 


It is built for a litetime car. You will find 





one evidence in the usual weakness 


Since the present Mitchell type was springs. In 18 months, on thousands of 


standardized he has cut our factory costs 
50 per cent. 


20% Extra Value 


We believe, with good reason, that no 


broken. Not one leaf of one. 


The same unique standards will be found 


It is known the world 


ee 


other factory could build a car like this 


at anywhere near our cost. And we : Price $1150, f. o. b. Racine. : 


MITCHELL MOTORS COMPANY, Inc 


Racine, Wis., U. S. A 


Also all styles of enclosed and convert- 


| claim, because of our savings, to give 20 : 
ible bodies. Also demountable tops. = 


per cent extra value 
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A SIGNIFICANT 
FACT 


While predominating in the total 


number of motor trucks annually put 
into service in this country, most of 
the White output is absorbed by 
repeat orders from satisfied users— 


regardless of price competition. 


THE WHITE COMPANY 


CLEVELAND 


———— : 
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Announcement 


The fifth annual volume of Motor Trucks of America 
will be ready for distribution January fifteenth. 


To those connected with the Motor Truck indusiry, 
this work needs no introduction. Business men in other 


fields, however, may not know that MOTOR TRUCKS 
OF AMERICA is a hand-book of over 160 pages, containing 
photographs and detailed specifications of the principal trucks 
made in the United States, furnished, checked and approved 
by the manufacturers themselves. It is therefore the one abso- 
lutely authentic survey of the American motor truck industry. 


With business in all parts of the country running full 
blast; with factories working day and night and additions being 
| rushed to completion, never before has it been so necessary to 
speed up deliveries. Business men are therefore turning to 
the motor truck, with its greater strength, speed and endur- 
ance, to replace less efficient methods of transportation. 


MOTOR TRUCKS OF AMERICA has been com- 
piled to help such men select the truck best suited for their 
requirements. They will find it dependable, up-to-date and 


free from personal interest of motor truck salesmen. 





Our Truck Tire Department will send a copy, without 
charge, if requested on business letterhead. 


TRADE MARK 


THE B. F. GOODRICH COMPANY 


AKRON, OHIO 




















4 | SCIENTIFIC AMERICAN January 6, 16 















: willl | 
fi = 





— irri in 

















only 






















































































































































































FORE Ny Mee ws oat 





Pull—continuous! In the simple, 
even leverage of the Packard truck’s 


worm-drive, there’s steady traction 
instead of a procession of chain-drive 
sprocket jerks. One rugged steel bar instead 
of fifty grinding, straining links. One dust- 
proof pool of enveloping oil instead of fifty 
exposed bearings. One oiling after five 
thousand miles’ service instead of daily 
bother with grit-coated parts. Simplicity 
—economy! In the silent, chainless Pack- 
ard, all the power the motor gives—and you 
pay for—focuses in ome continuous drive- 
ahead that inevitably cuts hauling costs. Ask 
the man who owns one. Dealers everywhere. 
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How the Car Doors of the New York Municipal 


HE successful operation of a rapid transit system, 

especially one that handles such dense traffic as one 
of the New York subways, requires that every element 
be considered to promote safety and increase speed not 
only in actual running but in cutting down the time of 
stops at the various stations. In addition to the air 
brake described in the Scientiric AMERICAN for October 
14th, the door-opening mechanism installed on the new 
cars of the New York Municipal Railway embodies some 
very valuable improvements which materially reduce the 
time of the door-opening cycle. With short station stops 
opening and closing of the doors must be done as rapidly 
as is consistent with absolute safety, and in the design of 
the new cars it was specified that all door engines should 
be capable of opening the doors in 1% seconds from the 
time that the operator pushed the button. Such speed, 
however, is too rapid for door-closing 
for this operation at least two seconds are allowed and 
the device is that the entering 
passenger does not receive a severe shock should he come 
A very brief observa- 


Consequently, 


further arranged so 
in contact with the closing door. 
tion of the habits of the average New Yorker would show 
the necessity of this measure. 

The door-opening mechanism 
of equipment, is well worthy of 


as an essential element 





consideration. In the installa- 
tion on the New York Municipal 
Railway car provision is made for 
three pairs of sliding doors on each 
side and a single door at each end. 
A single guard or operator can 
manipulate any or all of these 
doors and is stationed at the side 
of the car between the two middle 
doors as shown in the illustration. 
He accomplishes his work without 
any special manual exertion, by 
an electro-pneumatic control de- 
vice, operated from a push button 
board, which first must be un- 
locked. On the return trip by 
changing his position to the oppo- 
site side of the car and using a sim- 
ilar set of push buttons, the guard 
is able to do the same for the doors 
on that side. 

At each door there is a door- 
opening engine operated by com- 
Pressed air from the 
reservoir below the car at a 
pressure of from 80 to 100 pounds. 
The electro-pneumatic valves are 
energized by means of current 
from a storage battery and con- 
trolled by the switch-button 
panel-boards referred to. Each 
tar, consequently, has fourteen 
door engines all equipped with 
electro-pneumatic valves. The 
door-opening engines are provided 
with attachments for opening or 
closing their respective doors by 






airbrake 








Railway are Operated 


By Herbert T. Wade 


electric circuit has been closed, and the right hand magnet 
The armature, AR is, 
therefore, held down so that the exhaust valve, ER is 
This permits air to pass 


valve, MR, has been energized. 


seated and the inlet IN is open. 


the door, depending on the operating conditions required 
Both ends of the engine are identical and the reverse 
stroke is an exact replica of the cycle described. It 
will be apparent, from this description, that the 
action of the engine is strong at 











the beginning and at the end of 
the stroke is cushioned by air as 
well as by the rubber bumper 
The ordinary adjustment of the 
engine is to open the door in two 
seconds and close it in three or 
four as it is not safe to close the 
doors rapidly, especially in rush 
hours. This speed is regulated 
through the adjustment screws 
It is of course obvious that on 
closing, care must be takee not 
to injure a passenger with whom 
the moving door comes in con- 
tact. This is taken care of com- 
pletely by an ingenious device 
involved in a by-pass pipe BP 
which prevents the pressure in th: 
power cylinder building up in 
case the door is interfered with 
in its normal closing stroke 
Under such conditions the air 
passes through this by-pass pipe 
to the checking cylinder whence 


it escapes to the atmosphere 
through a small hole. As a 
result, if the pressure in the 


operating cylinder is raised above 
normal the pressure in the check- 
ing cylinder is raised a correspond- 
ing amount and, therefore, the 
effective pressure for pushing the 
door shut remains the same, so 
that when the door is released it 
closes at normal This 
makes it impossible te injure a 


speed. 

















hand from the inside of the car 
and, also, with attachments for 
opening and closing from the outside the two end doors 
and each pair of middle doors by means of properly 
Protected push buttons which are accessible to the 
Platform man outside of the car. 

This door-cpening mechanism works through a special 
form of pneumatic engine shown in detail in the sectional 

rawing. It consists of two connected cylinders each 
with appropriate pistons and control valves and working 
on &tack which, by means of a pinion wheel, imparts 
Motion to the arm. The drawing shows the engine of 
®@ of the doors in mid position on the opening stroke. 

® guard has pressed the appropriate button, the 


Details of the electro-pneumatic door operating mechanism 


from the main reservoir connection, RV, through the 
inlet valve IN, and the dotted port DPR into the end of 
the power cylinder, tending to force the piston, PR, 
which is mounted on the rack R, to the left, thereby 
applying power to the door through the arm, as indicated 

In the other cylinder at the left, the piston, PL, also 
connected with the rack R, is being driven to the left, 
compressing the air in that cylinder. The only escape of 
this air is through the dotted port DPL, and thence out 
thruugh the exhaust valve ELto the atmosphere. The rate 
of escape of this air is regulated by the adjusting screw, 
ASL, which permits a varying speed in the checking of 


How the car doors are operated at the touch of a button 


passenger passing through the 
door and through the elimination 
of accidental slamming, prevents 
all blows and shocks. By the time the door is closed 
the condition of resistance is such that the door may be 
opened 5 inches to release clothing or anything caught, 
but there can be no opening beyond this amount that 
would lead to danger. 

The various door-opening engines are located under the 
seats of the car adjacent to the door and at each pair of 
side doors. The folding seat is connected to a three-way 
cock in the air feed of the door engine so that when the 
seat is lowered for use that particular door engine is 
put out of action and the door cannot be opened until the 
seat is folded back and the door cleared. The door 
engines are designed so that a minimura of lubrication is 
essential, it being specified that the mechanism must be 
capable of making 300,000 movements in service between 
applications of lubrications. It is required further that 
the variation in the time of door-opening and closing 
between applications of lubrications must not be more 
than 10 per cent with an air pressure of 100 pounds 
to the square inch in the main reservoir and an atmos- 
pheric temperature from zero to 90 degrees Fahrenheit. 

This electro-pneumatic door-opening device has bad 
wide application and has worked satisfactorily on many 
lines. One particular installation is on the Harlem River 
Suburban branch of the New York, New Haven, and Hart- 
ford Railroad, where not only the side doors are opened, 
but also the trap doors at the car steps, the entire operation 
being controlled by the motorman at the head of the 
train. On the New York Municipal Railway this de- 
vice, which forms a part of the new standard equip- 
ment, has been in actual operation for over a year and 
has worked with complete satisfaction. 
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The object of this journal is to record accurately and 


iucidly the latest scientific, mechanical and industrial 


news of the day is a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elesewhere 

The Ediior glad to have submitted to him timely 
articles suitabi for these columns, especially when uch 
articles are accom panied by photog aphs 





Retrospect of the Year 1916 
The World War 


world last, it is 


OWEVER 


probable that the closing months of the year 


long the war may 


1916 will mark the highest peak of German 


accomplishment. That this great military power will 
fight with valor and skill to the very end of the war, 
whatever be its length, goes without saying, but the 
growing belief that the crushing of little Rumania will 


mark the last successful offensive of the Central Powers 


strengthened by their sudden, absolutely 


the The 


has reached the maximum of 


has been 


unexpected move in direction of peace 


conviction that Germany 
her possible achievement is based the conviction 
that 


han-power 


upon 
if she is beaten it will be because of her failure in 
and that the 
diminution in numbers and decline in quality of her effec- 
that of 


s already 


there are many indications 


tives, relatively to the combined armies of the 
Entente, ha 


Intelligence Service of Great 


begun. The investigations of the 


Britain and France have 
shown that, to date, Germany alone has lost a little more 
1,500,000 dead: 


two 


and applying to this figure 
those 
permanently incapacitated by wounds or sickness, brings 
the total loss for that country to about 4,500,000. The 
the German army is known, with a fairly 
close accuracy, to be about 5,000,000, of which 3,750,000 
are in the field and 1,250,000 in reserve. Back of this 
5,000,000 there is absolutely nothing; for it 
includes two classes of young men that have been called 


or less than 


the low ratio of to one, for prisoners and 


strength of 


army of 


to the colors before their time, and the last combings of 
those originally rejected. That there has been a deterior- 
ation in morale is strongly suggested by the fact that, in 
the the 
German prisoners taken; whereas in the Somme battle 


first year of war, there were practically no 
alone 95,000 of the pick of the German troops and 
hundreds of guns of all caliber have been captured by 
the French and British forces; while at Verdun the gallant 
French, in two great attacks, have won back in a few 
days territory which it took Germany as many months 
to capture, and in these successes the total of German 
priseners was not far from 20,000 men. 

The most dramatic and unexpected event of the year 
was the sudden come-back of defeated Russia in a great 
drive against the Austrian lines, in which she captured 
over 400,000 men anda vast amount of artillery and stores, 
drove on to a point well within striking distance of Lem- 
burg and dealt a blow to the Austrian army from which 
The this 
front are estimated to have lost in prisoners, killed, and 
disabled, 1,000,000 lialy, after meeting 
and driving back the the 
Trentino, followed up this success by the capture of the 
that 
success has been driving resistlessly, if slowly, across the 
difficult ¢ 


it has never recovered. Austrians alone on 


nearly men 


great Austrian offensive i 


important strategic city of Gorizia and since 


‘arso Plateau, preparatory to a descent upon 


the important seaport of Trieste. After a period of 
inexplicable inactivity, the Allied army at Salonica 
moved northward, and, chiefly through the valiant 


fighting of the Serbians, recaptured the important city of 
Monastir 

For the first time since the commencement of the war 
the Allies in the west have equalled if they have not 
exceeded the Centrai Powers in the extent and quality 
of their munitionment As to the degree to which the 


Russian armies are munitioned, all is speculation 
Probably they are accumulating, and will have on hand 
by next spring, a large store, sufficient to enable them to 
make a grand offensive of limited duration. The equip- 
ment of Russia is the key, or at least one of them, to the 
breaking of the deadlock. The bulk of the 


munitions from America, the surplus from England and 


present 


France, the whole output of Japan, and the now unques- 
tionabdly large output of Russia’s new munition factories, 
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combined, represent a very large flow of munitions to the 
fighting front. All things 
certain that the coming year will see the most furious 


Russian considered, it is 
fighting of the whole war and it is conceivable, though 
not likely, that will be reached before the 
winter of 1917. The splendid fighting spirit of the 
Allied forces and the fact that the British 
5,000,000 is entering the field in full strength, coupled 
the 
Britain for 
very unlikely that the German maneuvers 
towards peace will have any effect on the military situ- 


a decision 
army of 


with recent reorganization of France and Great 
a more vigorous prosecution of the war, 


render it 


ation other than to convince the Allies that the Central 
Powers despair of a successful issue of the war. 

The great event of the year in the field of naval opera- 
tions was, of course, the battle of Jutland, concerning 
which no accurate information will be available until 
peace has been signed; possibly not for many years after 
that. We know that Great Britain lost three capital 
ships and Germany two. 
acknowledged. We know also, by the same authority, 
that lost 
design and eight destroyers, also that Germany lost some 
The British, 


however, claim that they have good evidence that they 


These have been officially 


Great Britain three armored cruisers of old 


light cruisers and half a dozen destroyers. 


sank half a dozen capital ships and four light cruisers. 
The fact that Great Britain has always made known her 
naval losses, gives reason to believe that her estimate of 
German losses may be also correct. We are informed 
by an eye-witness who recently visited some of the lead- 
ing German yards, that she is not building any capital 
ships, but that her building ways are filled with small 
craft 


There are indications that Germany intends to press the 


some destroyers and a large fleet of submarines. 


submarine war in 1917 with greater fury and even less 
regard for international law than she did in the past year 
England proposes to meet the risk to her carrying trade 
by greatly increasing her anti-submarine fleets, by arming 
her merchant ships, and by directing her vast ship-build- 
the 


something which she is now able to do, since 


ing resources to construction of new merchant 
tonnage 


her naval needs are amply supplied. 


National Defense 


When the present era in the naval and military history 
of the United States comes to be analyzed and written, 
it is our belief that the year 1916 will be recognized as 
one of the most important in all the annals of this great 
Republic. When the European | War the 
enormous scale upon which modern wars must be waged, 


revealed 


both as regards the size of the armies and the unbeliev- 
able amount and equipment that are 
necessary to make these armies effective, the fact of the 
relative defenselessness of the’United States was made 
clear to the citizens of this country. And it is to the 
citizens- themselves,leagued together in such patriotic 
movements as the National Security League, the Navy 
League and Weber movements for preparedness, backed 
up, as it was, by the powerful influence of the Press, that 
the passage by Congress of the great national defense 
act, with its huge appropriation of between $600,000,000 
and $700,000,000 is to be attributed. 
believe that the anti-preparedness attitude of the admin- 


of munitions 


We are willing to 


istration during the first eighteen months of the war was 
as well intended as it was unfortunate, and it would be 
ungenerous not to give the administration due credit, 
once the demand of the country for action was made 
clear, for adopting in toto the recommendations of its 
naval and military advisers as thus backed up by the 
country, and putting through that great scheme for 
national defense. The Navy was more fortunate than 
the Army, for while the naval program as passed is 
practically the one reeommended by the General Board, 
the Army program, thanks to the baneful influence of 
Representative Hay, as shown in the notorious Hay Bill, 
was about as bad as it well could be. The plan favored 
by our General Staff recommended a regular Army of 
250,000 men and the federalization, without pay, of the 
National Guard. Instead of this, the politicians granted 
an increase of the regular Army to only 140,000 men, 
and then proceeded to place the main reliance of the 
nation upon the long-discredited volunteer system, by 
increasing the numbers of the National Guard and setting 
aside $50,000,000 for the purpose of constituting it a paid 
force. Fortunately, the folly of such legislation was 
proved during the recent sending of the Guard to the 
Mexican Border, when, in spite of special efforts at 
enlistment, it was found impossible to bring up the 
anything like full 
happens that concurrently with this break-down of the 


various units to strength. It so 
volunteer system, the unexpected fact has been devel- 
oped that the country at large is ripe for the introduction 
of universal military training, a system which receives 
the strongest endorsement of our military authorities. 
The Navy Bill, carrying a sum total of $313,000,000, 
provides for a three-year program which includes 10 
battleships, 6 battle-cruisers, 10 scouts, 50 destroyers, 
9 fleet submarines, 58 coast submarines and a proportion- 
Of the 156 ships thus 
provided for, Congress has appropriated for beginning 


ate number of auxiliary ships. 
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work on 66 of these, leaving 90 ships to be commenced 
during the coming two years. The four battleships of 
this year’s program, which already have been contracted 
for, are vessels of 32,600 tons displacement and 21 knots 
speed, mounting eight 45-caliber, 16-inch guns in fou, 
turrets. The three ships for next year will be of 42,099 
tons displacement and 23 knots speed, and they wil] 
mount the enormous battery of twelve 16-inch guns in four 
three-gun turrets, the 16-inch guns being 50 calibers jp 
length. Thus far the Department has failed to get 
satisfactory bids for the four battle-cruisers—huge ships 
874 feet long, carrying ten 50-caliber 14-inch guns and 
designed to make 35 knots with 180,000 horse-power, 
Of the four 35-knot scouts, one has been contracted for 
and fresh bids for the other three will be opened early in 
January. The and submarine contraets 
have been let. The destroyers will be of over 1,100 tons 
displacement and 35 knots speed. Something has been 
done to increase the personnel both as regards officers 
and men, but the increase is not adequate to meet the 
crying necessities of the Navy. Further legislation js 
necessary, and, so far as regards the men, it looks as 
though the only way to get full complements for the new 
ships will be through whatever form of universal service 


destroyers 


is adopted. Thus far, the increase of our Navy is upon 
paper; and, to-day, the most urgent question affecting 
our naval defenses is that of thorough coéperation by our 
private yards in an effort to speed up construction and 
get the vast program which Congress has authorized 
built and put into commission. 


Engineering 


Those two great works of civil engineering, the Panama 
Canal and the United States reclamation of waste lands, 
undertaken by the United States government, have 
prosecuted energetically during the past year, 
Theoretically, the Panama Canal was completed many 


been 


months ago, but as a matter of fact (thanks to the per- 
sistence and enormous magnitude of the slides in Culebra 
Cut) the dredging plant of the Canal has been fighting 
for many months of the year to maintain a deep water 
the huge material 
come down into the Cut. The slides oe- 
curred for a distance of 2,000 feet along each bank just 
to the north of part of the Cut. Col 
Goethals, who was on his way home whem the slide 
occurred, returned to take charge of operations and 
crowned his long and brilliant service by seeing through 
the task of opening the channel. In his latest report he 
states that all danger of further slides of magnitude has 
practically passed. 

American capital, genius and pluck have already 
recovered 15,000,000 acres of land from the arid con- 
dition settled upon it no less than 200,000 
families in independent homes. In crops alone these 
lands are returning each year more than $300,000,000 
It was in 1902 that the demands of the 
West won recognition at the hands of Congress and the 
Reclamation Law was passed and the task of reclaiming 
land not yet touched by private capital was begun. The 
work of the Reclamation Service, up to the last fiscal year, 
showed that it had dug 9,592 miles of canal and ditches, 
and excavated 25 miles of tunnel. Dams of masonry, 
earth, and rock fill, have been built with a total volume 
of 12,300,000 cubic yards, and among these are included 
the four highest dams in the world. The waters stored 
in the reservoirs thus formed would be sufficient to cover 
the States of New Jersey and Delaware to a depth of 
12 inches. The excavation of rock and earth amounts 
to 130,149,368 cubic yards. The ‘government projects 
now under way or completed embrace approximately 
3,000,000 acres of irrigable land, divided into about 
60,000 farms of from 10 to 160 acres each. A notable 
engineering work is the Marseilles-Rhone Canal, which 
includes a tunnel which in its cross-section will be com® 
siderably the largest in the world, its dimensions being 
72 feet width, 47 feet height, and length 4% miles. 
Considerable interest attaches to the proposal of Brig- 
Gen. H. M. Chittenden to drive a two-track tunnel 
through the Cascade range of mountains which will be 
30 miles in length and have a summit elevation of not 
much over 1,000 feet. The object of this great work 
is to give a short and easy cut to Puget Sound and the 
great seaports of the northwest, and avoid the serious 
interruptions and disastrous accidents, due to heavy 
snow and avalanches, which have occurred of late year’ 
in the winter time on the existing high-level railroads 
across the mountains. It is estimated that the tunnel 
could be put through in 5% years at a total cost of 
$43,237,000. It was inevitable that the European War 
would direct attention once more to the proposed rai 
tunnel beneath the English Channel. Did it exist at 
the present time, Great Britain would be spared the 
necessity for maintaining the great system of ferriage 
across the Channel, which is necessary for the transport 
of men and munitions to France. The French gove™® 
ment is favorable to the scheme, and it is probable that 
it will receive the early sanction of the British govern 
ment. The course of the tunnel will lie entirely @* 
stratum of chalk, through which excavation can P 
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expeditiously from both ends. Work has been prose- 
cuted steadily on the new subway and elevated systems 
of New York city and at the close of the year one of the 
tunnels beneath the East river was broken through, 
the work from the opposite sides of the river meeting at 
the center. The second tunnel at Clark street is about 
two-thirds completed. The total length of single track 
in the subways and on the elevated systems in New 
York, when this great scheme has been completed, will 
be over 600 miles. In the field of transportation a 
notable event has been the successful operation of the 
greater part of the electrified line of the Chicago, Milwau- 
kee and St. Paul Railway across the Rocky Mountains. 
The total length of the line will be 400 miles, and of this 
the greater part is to-day in active service. Another im- 
portant step, which has not received the publie notice 
which it deserves, is the attempt to revive traffic on the 
Mississippi River by means of a fleet of motor-driven 
steel barges of unusual size and good speed. The first 
of these began running between St. Louis and New Or- 
leans on April 15th of last year. These barges are 240 
feet long and 43 feet wide. They have a cargo carrying 
capacity of about 2,000 tons of dead weight. The 
cargo is stowed in a structure 200 feet long, 40 feet 
wide and 12 feet high, which is built upon the deck of 
the steel hull. The vessel is driven by four 80-horse- 
power oil engines, operating four propellers. The speed 
of the barge in still water is ten miles per hour. 

During the year the 1,000-foot, four-track, steel-arch 
bridge across the East River at Hellgate has been com- 
pleted, and the two end towers are pretty well up to 
full height. The work of laying the connecting tracks 
is being pushed to completion. The fall of the sus- 
pended span of the great Quebec Bridge furnished one 
of the most sensational happenings of the year in the 
field of civil engineering. This great structure, which 
crosses the St. Lawrence River a few miles above Quebec, 
includes the longest span of any bridge in the world. 
The distance between towers, 1,800 feet, may be com- 
pared with the length of the two main spans of the 
cantilever bridge across the Firth of Forth, Scotland, 
each of which is 1,710 feet in length. The center span, 
which weighed 5,000 tons, was erected on the shore of the 
river a few miles from the site. It was built on barges 
and towed into position. The lifting of the span into 
place was to be done by means of four massive chains 
depending from the ends of the cantilever. Each pair 
of chains carried a lifting girder, upon which the ends of 
the span rested when the barges had been floated away 
from beneath it. The span had been raised a few feet 
above the scows when one of the four cast-steel rocker 
joints, interposed between the bottom of the span and 
the lifting girders, broke and left the southwest corner 
of the span unsupported. The extra load thus thrown 
upon the cross-bracing caused it to buckle, with the 
result that the whole span collapsed and fell from the 
chains to the bottom of the St. Lawrence, where it now 
lies. It is believed that faulty material in the casting 
was responsible for the disaster. A new span is being 
built and doubtless at the next trial it will be success- 
fully raised into position. 


Aeronautics 


What was true of aeronautical progress during the 
year 1915 is equally true of the year just brought to a 
close, namely, that such progress as has been made in 
aviation is due primarily to the influence of the European 
war. For aeronautics in its present state of development 
has come to be looked upon as a branch of military 
science, and in consequence its adaptability to peaceful 
pursuits has been quite overlooked. 

Thus the past twelve months have witnessed the 
keenest rivalry between the aircraft designers and 
builders of the Entente and Teuton camps. The earlier 
months saw the ascendency of the Fokker monoplane on 
the western fighting front, contemporaneous, perhaps, 
with the Teuton command of the air; but toward the 
middle of the year the British and French constructors 
tame to the fore again with superior fighting machines, 
teéstablishing the undeniable supremacy of the Allied 
airmen in France, Flanders and Alsace. Several types 
of swift, highly flexible battleplanes have made their 
‘appearance on the fighting fronts as an effective answer 
to the German Fokker, among them the ““Spad”’ mono- 
Plane of Bleriot with a speed capacity said to surpass all 
other flying machines. But the credit for the year’s only 
Novation belongs to the British constructors, for it was 
in England that the odd combination dirgible-aeroplane 
machines or “‘Blimps’’ were conceived, constructed and 
adopted. These diminutive dirgibles are now being 
Wed successfully for scout and patrol duty over the 
Waters of the British Isles. 

The Zeppelins, although altered considerably in 
design and increased in size, failed to vindicate themselves 
Ma military sense, although it has been repeatedly 

i by naval men that the Zeppelin escorts of the 
German fleet, in sighting and reporting the approach of 
the British Grand Fleet, saved the bulk of the Teuton 
Mavy from what might have been total destruction. 
Even 80, in the one field of usefulness which the Germans 
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have chosen for their Zeppelins—raiding enemy cities, 
industrial centers and fortified works—they have failed 
to score an appreciable success; in fact, the past year has 
made it evident that raids over French territory in back 
of the lines is almost impossible, while the more recent 
raids over England have been undertaken only at a 
prohibitive price in airships and lives claimed by the 
anti-aircraft defences of the British home forces. On the 
other hand, British and French airmen, flying in heavy 
bombarding-planes, have been successful in bombing 
points far in back of the German lines. 

From an engineering standpoint considerable progress 
has been made. In the United States the year has 
brought forth our first triplane, designed by Glenn H. 
Curtiss, and a guyless biplane scout by the same de- 
signer. Large aeroplanes and seaplanes, with wing 
spreads of 75 feet and over, have been appearing in con- 
siderable numbers. The vanadium-steel aeroplane de- 
signed by Grover C. Loening, with all parts of standard- 
ized design and absolutely interchangeable, has marked 
a new era in aircraft manufacture. Commendable 
progress has been made by American aeronautics in the 
manufacture of aircraft in general, and particularly in 
developing reliable engines. 

The Mexican campaign has not been without a bene- 
ficial effect on the Army’s air fleet, for the deplorable 
state of preparedness of our aerial forces when the hunt 
for Villa began served as nothing else would have served 
in arousing interest in an adequate air fleet. The second 
half of the year witnessed a comprehensive and seemingly 
practical plan worked out by the Army officials and 
made possible with generous funds appropriated by 
Congress, for the realization of an American air fleet 
worthy of the name. 


Electricity 

If we could but see what has been going on in back of 
the German lines it would be far simpler to prepare a 
comprehensive and withal complete review of the 
electrical achievements of the past twelve months; for 
the Germans, confronted with a veritable famine of 
practically every raw material required in the generation 
and transmission of electricity, have been obliged to 
improvise to a heretofore unapproached extent. The 
results of their labors have been of great value to the 
electrical industry, although their value can only be 
appraised by the world at large when this war is termi- 
nated. It is known, however, that excellent insulating 
materials and satisfactory substitutes for copper have 
been developed in the beleagured countries. 

The war has had a marked stimulating effect on elec- 
tricity as applied to medicine and surgery. Particu- 
larly in the development and application of Roentgen 
rays or X-rays has there been considerable progress made. 

In the field of electrical illumination the outstanding 
features have been the appearance of new are lamps, 
utilizing tungsten electrodes in various gases, as well as 
the more or less universal adoption of the nitrogen-filled 
tungsten lamp. For the accurate testing of colors there 
has been introduced a carbon dioxide tubular lamp. 
Flood-lighting has continued to gain in popularity, and 
its applications have been legion, among the most 
ambitious undertakings being the illumination of Niagara 
Falls and the Statue of Liberty in New York harbor. 
The last quarter of the year witnessed the testing of 
Elmer A. Sperry’s searchlight of 1,280,000,000 candle- 
power. 

Considerable progress was made during the year in 
increasing the employment of electric heat in the indus- 
tries, due largely to the more than favorable attitude of 
of power companies toward this phase of applied elec- 
tricity, which means so much to them in building up 
their off-peak load. Electric heat has made its appear- 
ance on a large scale in most lines of industry, and large 
japanning ovens, brass furnaces, core bakers, and 
enameling ovens have become comparatively common 
during 1916. The so-called electric steel, the product 
of the electric furnace, has met with an increasing 
demand in America and abroad. 

In the field of communication the progress made has 
been considerable, although obviously not on a par with 
the epochal achievements of the year previous. Never- 
theless, in the realm of telephony all previous long- 
distance transmission records were eclipsed when the 
telephone line between Montreal and Vancouver, 
Canada, was opened on February 14th—a distance of 
4,227 miles as compared to the 3,400 miles separating 
New York and San Francisco. In radio communication 
the crowning achievement of the year was the establish- 
ing of direct communication between the United States 
and Japan. Important inventions were made in wire- 
less apparatus, among them the direction finder of 
Frederick Kolster of the United States Bureau of Stand- 
ards. Of greatest importance was the introduction of 
standardized transmitting and receiving sets in Marconi 
ship stations, placing radio communication on a plane 
comparable with the telephone, in so far as standardized 
and interchangeable equipment is concerned. The 
increasing use of wireless communication by private 
individuals and corporations for inter-department busi- 
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ness was marked during the past twelve months, particu- 
larly in the case of remote power houses, where a means 
of communication not subject to breakdown from wind 
and snow, is essential. Although enshrouded in mere 
or less secrecy, the work of John Hays Hammond, Jr., 
it is understood, has borne fruit in the form of a readily 
controlled wireless boat, which, in view of the interest 
displayed in it by the officials of our government, may, 
possibly, find some place in our chain of national defences. 


Science 

As was inevitably to be expected, the death-struggle 
in Europe has very effectively arrested the progress of 
pure science, and the past year’s record in this domain 
is singularly barren. To mention any one specific 
research reported on during the year seems to give it, 
perhaps almost undue emphasis, yet it must be admitted 
that the result recorded by T. E. Shaw in the Philo- 
sophical Transactions of the Royal Society of London, of 
his investigation of the influence of temperature upon the 
gravitational constant is of fundamental importance. 
The previous experiments of Poynting and Phillips had 
yielded an entirely negative result. Shaw was able to 
demonstrate a positive effect. The matter undoubt- 
edly calls for further investigation. 

If the war has interrupted scientific research in Europe, 
it has greatly stimulated efforts in this country, and the 
effect has been marked in the chemical industries! ‘How 
far the many-hued exhibits of skeins dyed with Ameritan- 
made dyes, which were shown at the second National 
Exposition of Chemical Industries, represent stable and 
commercially sound products, it is impossible to Say at 4 
glance. But they indicate the general trend of activity 
along that line. 

Aside from stimulating chemical industries on which 
we depend for articles of consumption in times of peace, 
the present war has also started a movement to make 
us independent of extraneous sources in an emergency of 
war. The importance of this movement is so obvious 
as to require no comment. An appropriation of 
$20,000,000 has been made by Congress for the erection 
of a plant to manufacture nitric acid from materials 
available at home, rendering us independent of imported 
saltpeter. The War Department has called upon the 
National Academy of Sciences for a report which will 
assist in reaching a conclusion as to which one of the 
various known processes for the manufacture of nitric 
acid, by a method not requiring dependence on a foreign 
source of supply, would be most to the advantage of the 
government. That other steps have also been taken 
which will assist in meeting the demands of war as well 
as of peace is indicated by the exhibit of-one of our 
large chemical companies at the National Exposition, 
where a complete line of atmospheric products was shown. 


Astronomy 


Three new comets were discovered during the year; 
viz, a, by Neujmin, at Simeis, February 24th; 6, by Wolf, 
at Heidelberg, April 27th; c, by Metcalf, at Winchester, 
Mass., November 21st. Much the most interesting of 
these is Wolf's, which was picked up at greater distances 
from the sun and the earth than any previous comet 
at the time of discovery. It was found about 14 months 
before its perihelion passage, which will occur June 16th, 
1917, when it will probably be visible to the naked eve. 
Encke’s comet was rediscovered by Woif September 22d. 
On December 16th Prof. Barnard found, visually, a 
faint diffused nebulosity, twenty seconds westward from 
Nova Persei. 

The 1915-16 opposition of Mars was observed by a 
number of coéperating observers in the Old and New 
Worlds. No notable discoveries were made, with the 
possible exception of an alleged new order of markings, 
reported by Lowell, consisting of webs of very fine lines, 
lying within some of the polygons formed by the ordinary 
canals. A probable correlation between the shrinking 
of the polar caps of Mars and the sunspot period has 
been announced by Antoniadi. 

From his own observations and from drawings by 
others extending over many years, D. H. Wilson. con- 
cludes that the rotation period of Venus, instead of being 
identical with the period of revolution, is a little shorter: 
viz., 223.9 days. 

Campbell and Moore, of the Lick Observatory, an- 
nounced that they had obtained definite spectroscopic 
evidence of the rotation of 16 planetary nebula, and 
doubtful evidence in the case of several others. Barnard 
has discovered a star of the 11th magnitude in Ophiuchus 
having the unprecedented proper motion of 10 seconds 
a year. The New Draper Catalogue will contain the 
spectra of about 218,000 stars, photographed at Cam- 
bridge, Mass., and Arequipa, Peru. A new method of 
determining stellar magnitudes from the star images on 
photographic plates has been devised by H. T. Stetson. 
The principle involved is to measure, with the aid of a 
thermopile, the absorption of light by the silver grains 
deposited on the plate. 

The eminent astronomers who died during the year 
were W. F. King, Karl Schwarzschild, and Percival 
Lowell. 
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EARLY STEAM MODELS, SHOWING THE DEVELOPMENT THROUGH THE ROAD-ENGINE OR STEAM-ROLLER STAGE 


Ancestors of the Automobile 
The Development of the Present Day Car from the Earliest Types, as Revealed in 


N previous occasions we and many others have 

written the annals of the automobile, setting down 
with little comment a large number of names and dates 
in connection with early types of self-propelling vehicles. 
We propose new a somewhat more ambitious undertaking 
—a sketch of the history of the automobile, a very brief 
resume of the more significant hows and whys of the 
development which has converted the formidable road 
engine of a hundred years ago into the graceful and easy- 
And we find that their 
development has lain so largely within the 71-year span 
of life of the Screnriric AMERICAN that we can write 
and iliustrate this story entirely from our old issues. 


running automobile of to-day. 


Up te 1769 the horseless carriage existed only as an 
ideal. Of the many interesting conceptions which had 
been brought forward, none was of the slightest per- 
manence; and we mention only the proposition advanced 
by Sir Isaac Newton in 1680, and that, only for its 
quaintness. This 
literally to kick itself ahead by reaction against atmos- 


unique contrivance was expected 
spheric resistance to the jet of steam which it blew out 
rearward. 

The first steam vehicle which really ran was that of 
Nicolas 1769 1771. Cugnot’s 
second model is still to be seen in a Paris museum. He 
was followed during the decades from 1780 to 1840 by a 


vast number of more or less successful experimenters. 


Joseph Cugnot, and 


Some of their machines ran and others did not; some 
were playthings and others commercial propositions; but 
none of them survived the tests of time and of the profit 
and loss account. 

It is to be emphasized that in this period little or no 
historical found. Each inventor 
worked out his own ideas, without any attempt to apply 
or improve upon those of his predecessors; so that in 


continuity is to be 


every respect it was a century of sporadic effort rather 
than of definite progress in any particular direction. 
Nevertheless, the results achieved admit of a certain 
clagsification. In the first place we can identify two 
permanentiy distinct principles employed in the source of 
power. Most inventors thermic generator, 
demanding that the vehicle carry a supply of fuel, by 
the combusion of which heat was produced, to be con- 
verted into energy. But there were always a few more 
daring ones who sought to employ a reservoir of stored- 


used a 


up energy in the form of compressed air, flexed springs, 
ete.; and these devices, of which the most notable was a 
compressed-air car that actually ran in Paris in 1853, 
have a lineal descendant in the present day electric. 
Then, toc, in external appearance, we find the proposed 
conveyances falling into two well defined groups. First 
in point of time comes the road engine or steam roller 
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type, of which we illustrate, at the head of the page, 
three more or less clearly marked varieties. Second, we 
have the true horseless carriage, involving the addition 
of power plant and transmission to a vehicle which 
retains the characteristic appearance of the horse-drawn 
vehicle. The specimens shown below, and the quaint 
wagon steered by reins which we reproduce from one of 
our very first issues in 1845, are to be classified here. 

At first development of power transportation followed 


two entirely distinct lines. On the one hand we find the 









































Steam carriage steered by reins. From Scientific 
American for October 2, 1845 


conception of the superior trackage to be secured by the 
laying of rails; and at a very early date these were ex- 
tensively employed for horse and mule vehicles along 
busy routes, and for mine- and factory-trucks drawn by 
donkey engine and cable. On the other hand, as we 
have indicated, came the efforts to produce a suitable 
road engine or steam carriage for service on the common 
roads. It would seem from this distance that these con- 
ceptions should have been united at a very early date. 


For their failure to become so we are at a loss to account; 
we can only state the fact, exhibited by the history of the 
railroad, that not until the decade of the 1830’s was this 
combination seriously and successfully effected. 

Once an accomplished fact, the railroad made it clear 
why the steam carriage for common roads had been, on 
the whole, a failure. There was nothing the matter with 
the mechanical principle involved; the fault lay wholly in 
the execrable roads of the period. _A horse can vary his 
pull to meet the conditions; the early types of steam 
engine had at all times to employ the same tractive 
effort. This is all very well on steel rails; on dirt and 
mud roads it will not work, and that settles it. It was 
stated in 1860 that the power which would draw 
twenty tons on a railroad would draw no more than a 
single ton on the common roads. On this basis the 
ScrENtTIFIC AMERICAN estimated that there were im 
the whole United States barely fifty miles of roads upon 
which steam engines could be employed; and as late as 
1881 an enterprising Californian was urging the recon- 
struction of the roads of that state so that his steam 
carriage would be able to run on them. 

The growing conviction that this was the root of the 
trouble, coupled with public concentration upon the 
railroad, led to a pronounced hiatus in the designing of 
steam vehicles during the forties, fifties, sixties and 
seventies. Nevertheless, some effective work is to be 
placed in this period of calm. In 1860, describing a 
specimen of the steam roller type, of particularly offensive 
appearance, the Screntiric AMERICAN said: “In 
ascending steep hills, by moving a handle (without 
stopping) the power is multiplied two and a half times 
and the speed consequently reduced to four miles per 
hour on hills with an inclination of lin 10inches.” The 
fact that our editorial predecessor had no name for @ 
gear-shift, but had to identify it by describing it, would 
seem to be pretty good evidence that this was its first use. 

After this period of repose, there began a movement 
which has its culmination in the steam car of the present 
day and in which a very definite thread of historical 
continuity is to be traced. It became generally recog- 
nized that the boiler in which a large volume of water is 
heated in bulk to maintain a steam pressure, constant or 
changing but slowly, was inherently incapable of the 
desired flexibility. Inventors for the first time de 
liberately turned their attention to a single phase of the 
steam carriage problem—the development of a boiler 
which would deliver steam in small amounts, rapidly 
variable at the driver’s will. 

The first attack was through reduction in size of the 
boiler, with change of fuel. In 1879 a car was exhibited 
in London which burned benzoline in small jets, heating 
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Benz gas car, Mannheim, 1888 


Immisch electric, London, 1888 


Serpollet’s steam phaeton of 1891 


THE FIRST UNRESERVEDLY SUCCESSFUL GASOLINE, ELECTRIC AND STEAM CARS 
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First Winton car sold (1898) 
EARLY AMERICAN MODELS SHOWING THE DEVELOPMENT OF THE GAS CAR THROUGH THE CARRIAGE STAGE 


When it became clear that 
as here and elsewhere employed, was but 


a pound of water at a time. 
this idea, 
moderately 
or less radical structural changes in the boiler itself. 

The period from 1884 to 1890 was largely given over 
to experiments of this sort, 
lead of Messrs. de Dion, Bouton and Trepardoux, of 
Paris. They turned out a large variety of generators, as 
they called them, and an even greater assortment of 
vehicles. The former usually had several concentric 
shells, with some or all of the spaces between taken up 
by tubes, the object being rapid vaporization and im- 
The latter, speaking of steam car- 


successtul, recourse was had to more 


under the enterprising 


proved circulation. 
riages in distinction from the tricycles which this firm 
turned out in some quantity, were of a notably 
improved type. While the absence of all effort to mask 
the source of power left the machines with a certain 
suggestion of the road engine, they were invariably 
built along carriage lines so far as concerned the body; 
and examination of the details of the one we illustrate, 
which is fairly representative of this firm’s productions, 
will make clear why it was able to turn in an unpre- 
cedently short radius, and in general to make cars of the 
pure steam roller type look foolish. 

But the performances of all these carriages made it 
clear that some new principle was needed, rather than 
an adaptation of an old one. 
flash boiler. 
remained for Serpollet, after several others had failed, 
to show its applicability to the problem of steam traction. 


This was found in the 
It had been known for some time; but it 


We again quote from an old issue of the Screntiric 
AmeRICAN (December 21, 1891). 

“M. Serpollet’s inexplosive generator was described 
by us at the time it was presented to engineers and the 
public. As is well known, it consists of a capillary 
metallic tube, in 
immediately converted into steam. 


which water, when injected, is 
This remarkable 
generator, which contains but a few cubic centimeters of 
water and no steam in reserve, seemed to us at the very 
outset admirably adapted for satisfying certain exi- 
gencies, especially those of the economical and practical 
propulsion of vehicles.’’ 

That this opinion was not hasty is now clear. Ser- 
pollet’s car was a complete success. Not only that, 
but it sounded the death knell of the steam roller type. 
A glance at the illustration will make it plain that no 
road locomotive could alongside 
this elegant creation. The soundness of the principle is 
amply testified by its recent revival. After the many 
years of neglect imposed upon the steamer by the 
phenomenal rise of the gas car, the former is coming in 


possibly survive 


again as an active competitor, and using the flash boiler 
substantially in Serpollet’s form as a 
feature of its design. 

For several years before Serpollet began his work, two 
other answers to the question of how to make the motor 
Vehicle sufficiently flexible to perform its work were in 
Process of formulation. These had one thing in com- 
Mon, the circumstance that each involved the substitu- 


fundamental 

















35 horse-power “‘gasmobile” of 1901 
THE FIRST MODERN AUTOMOBILE TYPES ILLUSTRATED BY THE SCIENTIFIC AMERICAN 








Otherwise they 
were as radically different as well could be. 

The first of these to attain the dignity of worthy 
representation on an actual carriage was the storage 
battery, representing a reversion to the conception of a 
power reservoir. The gradual growth of the storage 
battery from an idea to a definite fact carried this with 
The development of the 
electric car is so completely synchronous with that of 
the storage battery that it may very well be left for the 
historian of electricity to deal with. All we need do 
here is chronicle the facts that serious experimenting 
upon electric cars began in the early eighties, that these 
were invariably of attractive design, being usually built 
to simulate the horse-drawn pleasure vehicle, and that 
the first permanently and commercially successful model 
came along in 1888, when Immisch, of London, built 
for the Sultan of Turkey the electric dog-cart which we 
illustrate at the bottom of the preceding page. 


tion for steam of another power source. 


it as a necessary consequence, 

















Electric tricycle of 1887 


Last to enter the field, but first to dominate it, was the 
gas car. The internal combustion engine, which aban- 
dons the plan of introducing an expansive vapor into 
the cylinder from without, in favor of burning an explo- 
sive gas inside the cylinder and making it act directly 
upon the piston head, is perhaps the first of the dis- 
tinctively twentieth-century conceptions developed by 
the nineteenth. Unlike the storage battery, it came un- 
heralded. Conceived and built for the first time in 1879, it 
very soon invaded the field of the ‘“auto-motive convey- 
ance,’’ to borrow a term from another of our early issues. 
In the same year that saw the Immisch electric, a Benz 
car ranin the streets of Mannheim. Although built with 
a single front wheel to save weight, it is emphatically 
an automobile and not a tricycle, as our cut clearly 
shows. 

From this point the development of the motor 
vehicle runs in two parallel channels, involving on 
the one side the history of the gas engine, on the other, 
the evolution of the car body. Of the former we have 
neither space nor inclination to speak in the present 
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A bicycle effect of the late nineties 


connection. Of the latter we would say a few words 

The coming of the gas engine found the self-propelled 
carriage in the second phase of its external appearance 
Starting as the road engine, it has been converted into 
the horseless carriage of the eighties and nineties, The 
next, and present, phase is that of the automobile. We 
intend to convey by this word, not the etymological 
meaning, but the usual significance to-day—a rather 
long, rather low vehicle of shiny metal, bearing small 
wheels with large tires, a big hood in front concealing 
the engine, and all the rest. ! 

We believe we have selected, in the illustrations at 
the top and bottom of this page, cars which fairly exhibit 
the typical stages through which the gas carriage passed 
in its development into the automobile. The three cuts 
across the top of the page show its earlier aspects, when 
each builder enjoyed a certain degree of freedom of 
design, subject only to the restriction that he must make 
his car as attractive in its lines as possible. From the 
wide variety of models which are found as a result of this 
state of affairs a standard type slowly evolved; and the 
two cars which we illustrate below, of distinctly auto- 
mobile type, were seen at the New York show in 1901 
In the commercial car, it is surprising to note that a mode} 
which might navigate the streets of New York to-day 
without exciting the least comment was built in Steinway, 
Long Island, as early as 1897-98. 

With the development of the gas car through the 
stages shown came definite recognition of the fact that 
here was something new, and with it discussion of a name 
After various suggestions had failed to catch the public 
ear, the French word ‘Automobile’ began, from its 
own impetus, to creep into the language. We find that 
in a Screntiric AMERICAN of May, 1898, .we used the 
term “Gas Carriage,” while in July of the same year 
we said, ‘‘Automobile”’ for the first time. It would 
seem that this fairly represents the period at which the 
term became general in its use. 


Preserve Your Papers: They Are of 
Permanent Value 


Y taking a little trouble, when a paper first comes 

to hand, it may be preserved to form a permanent 
and valuable addition to the reading matter with which 
everyone should be supplied. We furnish « neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name Scientiric AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made service- 
able. for several years, and when the successive vol- 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a most valuable addi- 
tion to any library, embracing a wide variety of seien- 
tific and general information, and timely and original 


illustrations. Save your papers. 

















The first delivery wagon, about 1898 


12 horse-power touring car of 1901 
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Strategic Moves of the War, December 28th, 1916 


W'! seem to have reached i point I V¢ i" 
devote a litth | to a retrospective 
Vi 


time nd space 

ew of the most important events of the past year in 
wder to form an approximatel orrect estimate of the 
present situation Th necessit fue part to the 
ecent peace propo al or rath to the recent German 
rwoposal t liscu peace ter! hich 1 somewhat 
ifferent propositiot ind part to the ittitude of 
neutrals in general, as expressed in foreign news reports 
nd in the United State pre n particular 


As recently stated in these columns, Germany appears 


» be, both from the military and the political viewpoint 


n a most favorabk position to make peace overtures 


The attitude she has assumed before the world, that of 


By Our Military Expert 


failed The 
the war It 


crush France In this she utterly 
of the Marne decided the outcome of 


} 


may 


be sometime yet before peace comes, but I do not believe 


that this war can last six months longer 


There is no doubt in my mind that the people of the 


sick and tired of this war and that 
that 


than 


warring nations are 
their 
that of 
it; but Iam 
equally certain that these same people would reject with 
thinks she 


her apparently 


all desire peace I am certain 


peace is greater and more sincere many 


neutrals who make much more noise about 
scorn the kind of peace to which Germany 


is entitled, basing her pretensions on 
successful operations in the East and on the more or less 
selfish 
look elsewhere for a solution of the problem 

What is the 


north 


desires of neutral nations Therefore we must 


present situation? In the east, on the 
1 practical deadlock on account of 
south of Moldavia 
limit to thei 
Dobrudja 


Russo-Rumanian 


Russian front 
the intense cold In the 
the leutons 


rdvanes Phe 


southeast 
have almost reached the 


same may be said of the 


which has been evacuated by the 


imies and is now practically occupied by the Bulgarians 


Macedon i 
to the other the 


and Teutons On the front, neither side is 


ible to do much damage reutons need 


battle 


desire tor 


equipped and trained for over a year waiting for the 
time to strike. Can we for a moment believe that this 
wonderful fighting machine has been brought to a high 
state of efficiency simply to be kept in idleness to the 
end of the Is it not rather more likely that it 
will be used with telling effect at the proper time, unless 


war? 


the war has been ended through the agency of slower 
but less costly methods? 

We have heard a great deal about the economie and 
military exhaustion of the Allied Nations. France wag 
death had lost all power of 
and then as if to refute this assertion, we read 


slowly bleeding to and 
offensive; 
how the French armies around Verdun, after disputing 
for months every foot of the ground captured by the 
Teutons in the great drive, suddenly turned upon their 
enemies and in two attacks, each lasting but a few days, 
recaptured, at a comparatively trifling cost in men and 
all the territory which they had 
Teutonic in whieh 
casualties 
Similar reports 


material, practically 
and 
reported to have suffered 
400,000 to 500,000 


were made from time to time in connection with both 


previously lost to the armies 
the latter are 


amounting to trom 


England and Russia and were as quickly refuted by 
subsequent events. The Allies on their side have beep 
quick to discover (the wish 


being father to the thought) 





being willing, even anxious, for humanity's sake, to 
bring thie terrible war to an ¢ nd and thus put a stop 
to the awful iste Ol property ind life, was more likely 
‘ reate in rable mpression with the general p iblic 
i i par r time than at any other period nee 
the beginning of the econd year ot the war It s not 
kely that nore favorable opportunity will present 
self in tl vear future As a matter of fact, pra 
ticall il press reports and despatcle from neutr 
countries indicate a strong desire for peace and a general 
inchnation to the belief that 
the belligerents ought to get 
together in conference, with 


or without the istance of 


ne utral rovernment and 

~ome to terms with a view 
1 

to ending the wat 


possibl It is 


ever 


wm BOOT US 


deubtful, how 


whether these views on 


the part of the neutrals are 


the result of a « sreful con 
sideration of all the factors 
involved, or whether they 
are simply based on a com- 


mendabie wish to put an 
end, 48 8O0n us possible, to the 


carnage that has been going 


on for over two years, and 
on the leas worthy though 
important one of allowing 


the remimption of the world’s 


commercial sctivities un- 


hampered by the restric 
tions and perils of modern 
wartare 

There seems to be a con 
viction among neutrals that 
no decisive resuits may be 


expected trom the present 


struggle and that ita cone 


tinuance can only end in a 
This 
pears to be based on a general 
belief that the 
belligerents are 


that 


“draw conviction ap 
urmies of the 
reat about 


equally matched, their 
resources have reached about 
the same degree of near-ex- 
haustion, and thatall civilians 
is well as soldiers are heartily 


sick of war and are longing 








umistakable signs of Teutonie 
exhaustion, both as applied 
to men and supplies, and have 
their discoveries 
for the edification of neutrals, 

It is all in the point of 
When 
tered the war, a great deal 
was the sudden 
extension of the Teutonic 
battle front and conclusions 


published 


view Rumania en- 


said about 


were hastily drawn showing 
the fatal effect this was 
bound to have on the German 
offensive and defensive power. 
hear very 
much about the correspond- 


But we did not 


ing extension of the Allied 
front around a territory 
where, once the mountaia 


passes to the north had been 
forced, all the natural and 
artificial advantages favored 


the invaders. Had Rumania 


possessed the organization, 
the transportation system 
and facilities, the resources 


of Germany or Austria, had 
she listened to the voice of 
wisdom when she entered the 
conflict, there would have 
been a different story to tell. 

As a matter of facet, 
Germany has plenty of men 
to fill the gaps in the ranks of 
her armies, and these armies 
are well fed and equipped 
and her supply of ammuni- 
tions is ample. Franee has 








for peace. To prolong the 
I I prolong Copyright, Underwood and Underwood 


contest under these condi- 


tions, simply because none 


of the governments involved 


wishes to make the first 
advances, seems both use- 
less and unpardonably cruel, and Germany's peace 


proposals, following her brilliant military successes in 


tumania, came at the psychological moment and won 


for her the plaudits of short-sighted sentimentalists, 


vo-called humanitarians and peace-at-any-price ad- 


vocates. Even before we had the opportunity to read 


the text of the proposal, the mere fact that such was to be 


made was sufficient to cause certain newspapers and 


prominent persons to set possible dates for peace con- 
ferences, publish lists of possible terms and counter- 
terms and, incidently, cause a small panic among the 
stock dealers of Wall Street 


weeks ago, but peace is no nearer to-day than it was then; 


All this happened over two 


and I may just as well say it as I see it, there can be no 
peace until Germany changes her attitude toward the 
Allies and * 

1 firraly 


quite bluffing.” 


believe Germany has come to the con- 


clusion that she is beaten. I don’t mean that she fears 


invasion of her territory or that she is in danger of being 


crushed, but that she realizes that she has failed in the 


task that she had set for herself two and a half years ago 
The conquest of Belgium, Serbia, Walachia and Monte 


negro are comparatively unimportant factors. Ger- 


many’s purpose when she invaded Belgium, was to 


The German troops are in retreat toward the burning village 
up the trenches and jumping from shell-hole to shell-hole 
these holes, gives a very graphic picture of the intensity and compactness of the artillery fire. 


The Soyecourt battle, as seen from the deck of a French battleplane 


hotly pursued by the French 


reinforcements while the Allies have not yet succeeded 
in solving the Greek problem. On the Italian front, 
the opposing forces are bombarding each other more or 
less violently from time to time with no appreciable 
results. No decisive operations are likely to take place 
on this front. It will be very interesting later, when the 
ecards are laid face up on the table, to see just what 
réle Italy is supposed to have been playing in this war' 
She may have kept three or four hundred thousand 
Austrians from the fronts, but 
I am unable to see any other military advantage follow- 


Russian or Rumanian 
ing her entrance into the war. 
There remains the western front. I have been trying 
to bring myself to accept the popular idea that the war 
will be decided in the Balkans, but I am unable to do it. 
If this war is to be settled on the battlefield, and I am 
now strongly inclined to believe that it will not be, the 
decisive actions will be fought on the western front. It 
is on this front and particularly on the Somme sector and 
to the northward, that aggressive actions on the part 
of the Allies should take place. The reader will note 
that most of the heavy fighting on the west front has 
been done by the armies of France. The British armies 
They 


are practically intact. y have been concentrated, 


The latter may be seen running 
The pock-marked appearance of the ground 


enough men to hold her 
present lines and assume the 
offensive when a favorable oe- 
casion presents itself. There 
has been no, shortage of food 
either for the army or the 
civilian population and her supply of ammunition is mare 
than sufficient. There has been no food shortage 2 
England. Her military supplies are plentiful and her 
large army is splendidly trained and equipped. There 
is no shortage of men there. Italy does not feel any 
inconvenience on account of seareity of food amd she 
has enough men to do whatever she is supposed to 0 
as her share in the conflict. Russia is inexhaustible, 
either in men or food supplies. The same cannot be 
said of her military supplies, but in this she is beimg 
assisted by her Allies, especially Japan. This latter 
country has not suffered by this war, but may be i 
to have been benefited by it. 

While it is true that Russia has been unable to savé 
Rumania, it does not follow that her position is worse 
now than it was three months ago. In point of fact 
it is quite the reverse. Russo-Rumanian forces have 
been driven out of Walachia and practically out of the 
Dobrudja, but they are retreating toward their bases © 
supply. This strengthens their position although it 
involves loss of territory. The invaders, on the com 
trary, are getting farther away from their bases and = 
spite of reports of captures of large quantities of gram 


so thickly pitted with 


(Concluded on page 44) 
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Correspondence 


[The editors are 


the correspondence column. 


not responsible for statements made 


Anonymous communi- 


um 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.]| 


From the Motorist’s Viewpoint 
To the Editor of the Screnriric AMERICAN: 

It is an entirely different one from that of the manu- 
facturer and if more makers of medium priced machines 
would investigate and heed the demands of the man who 
buys, takes care of, and runs his own car, there would 
be less need of flamboyant advertising of the “blurb”’ 
variety and an easier course for many a sales manager! 

Those of us who are old in the game and wise in the 
ways of manufacturers and motors can remember 
without trouble the days when one bought only an 
automobile for his money. If, then, he wanted any 
eomforts or luxuries, why, a host of people waited to 
cell them to him. He could have a windshield—for a 
priee—a speedometer, too, if he wanted to pay for it, 
not to mention horns, bells, headlights, tools, a jack, 
ete., etce., and again ete. 

One by one ‘extra equipment" became standard. No 
maker could sell a car to-day minus a windshield, lamps, 
horn, tools, ete. The buyer of to-day wouldn’t know 
what a salesman meant who offered him “foredoors” 
at an extra price and the gas car without electric lights 
and starter is either one of the cheapest of all cars, or 
non-salable. 

But—and here is the anathema in the complaint— 
why does the modern manufacturer stop in the middle? 
Is, or is not, a bumper a legitimate part of an automobile? 
Is or is not a radiator a delicate and unprotected part 
ofacar? Do we, or do we not, need good tools when we 
need any? Is, or is not, a jack which is reliable and 
usable without lying flat on one’s back in the middle of 
the road a desirable, nay, an essential piece of equipment? 
Do we, or do we not, have a yearning to know the time 
when we drive? 
bounce preventers worth having or not? 

If “yes” to all these, why doesn’t some manufacturer 
cut a few thousand dollars of fancy illustrated-in-colors 
blurb from ask from one to five 
thousand dollars a page for that opportunity, and offer 
a car in reality completely equipped? 

What? Full well I know that for from $2500 up to a 
price beyond the dreams of the man-in-the-street one 
can get a car genuinely ‘ready for the read.’ But the 
moderate priced car—that is, the car from, say, $750 
to $1400 is to-day the car—the car which motorists call 
a “standard And 
or perhaps two, which are really completely equipped 
they are not common. 

“But a fine jack may mean a dollar’s difference in the 
price of a car and with an output of 30,000 cars that is 
thirty thousand dollars.” 

So says some sales manager or auto factory president. 
Ihear them say it. I also heard the remarks of a man 
whose cheapest-possible-to-buy jeck, which came in the 
“complete kit of tools,’ had broken the first time he 
tried to use it, nine miles from nowhere, just escaping 


Are shock absorbers, snubbers or other 


magazines which 


buy.” while there may be one, 


4 serious accident, and his language was not pretty! 

When demountable rims were invented you could have 
them—as an ‘“‘extra.’’ Standard to-day, manufacturers 
self-righteously advertise ‘demountable 
extra” as if the one extra were a present! The price 
of a rim is many motor car 
factories are going to follow the courageous example 
of one or two who truthfully advertise their cars as 
“ready for the road, demountable rims, one extra, 
oe extra lire on rim, inflated ready for use?”’ Why sell 
4Man a car with four tires and five rims? 

But it is not in accessories, or their lack—I use the 
term in its conventional sense, not that I do not maintain 
those mentioned are essentials—but in the construction 
of the car itself that many manufacturers overlook the 
Viewpoint of the buyer. He is successful, I grant you. 
There are thousands of new motorists annually who 
have yet to learn 
tar has to be satisfied about many things and when every 
oe is buying a second car the manufacturer who used 
“fenuine hand buffed leather and fourteen inches of 
turled hair’ in his cushions and skimped his brake is 
soing to wonder where his trade has gone! 

The majority of cars in the $1000 class have insufficient 

king power. 


rims, one 


modest indeed. How 


But the man who buys his second 


Now, just a minute, gentlemen, before you fell me to 
earth and crush me with statistics. I know full 
well that a service brake stops increasing its efficiency 
When it locks the rear wheels and I know a half hundred 
of you will be willing to bet me a car against a cigar that 
You can, with what I call your too little and inefficient 
es, lock your rear wheels. 
ably you can. But how much strength do you 
lake to do it? And how many short men, slight men, 
Nervous men, delicate girls, small boys, and so on, have 
that strength? 
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And while you are free with your bets and perhaps 
angry at the diatribe, there are few of you who will let 
me name a fine, expensive, sure-enough, all-the-way- 
through car, and make a public comparison of brakes. 

1 shouldn’t expect it! Why shouldn’t I expect it? 
You gentlemen who make $1000 cars claim your engines 
are as good as those in any owned by prince or potentate. 
You claim beauty of line and finish equal to the best. 
You swear no better paint, upholstery or cushions 
exist than yours. Why skimp the brakes? Brakes are 
more important than anything in the car, engine included. 
If an engine stops, you stop, and no harm done. If a 
brake won’t hold, death or severe injuries may result. 

One cheap car—around a thousand dollars—has made 
a great point of an easy clutch. No really fine clutch 
needs muscle to push it down. If one cheap car manu- 
facturer can put out a clutch which a child can drive 
without weariness, where is the excuse for the heavy 
spring clutches commonly found? 

There is a fortune waiting for some manufacturer of a 
moderate priced car who will kill all his canary birds 
before his car leaves the factory and advertise the fact 
that they stay dead! When one rides in any of the 
regular high-priced cars, one never thinks to listen for 
rattles and bangs, and scrapes, and squeaks and squeals 
Oh, aye, I know they all squeak if you 
don’t grease them! But most of the inexpensive cars 
rattle after six months whether you dip them in grease 
nightly or not. Some manufacturers, at least of $1000 
cars, are putting too much attention on looks and lines 
and finish and show to spend time and money on tape- 
lining between body and frame thoroughly impregnated 
in graphite. Some have too much to do writing expensive 
advertising campaigns to see that every toggle and 
shackle on brake-action and springs is genuinely anti- 
rattle. Some have too much blurb to utter about the 
marvelous number of r.p.m. of engine or the size of 
crank shaft or location of valves, to make a mechanical 
job of throttle and spark connections, tubes to car- 
bureter, and wires to starter and generator. 

As for comfort! Being a cross and crabbed old driver 
who insists on his car being comfortable as well as able 
to perform, I must e’en hold my lips shut tightly lest 
I use language not suitable for a respectable publication. 
But—I am quite calm—I should like to know why so 
many manufacturers overlook the fact that the human 
race is not built on « universal plan. I happen to be 
six feet and some fractions. But all my family is not 
built on the same scale. My friends vary from five feet 
to my own height and most girls are not giantesses. 
Yes, I know some cars have adjustable seats. I also 
know that having them adds to the expense of manu- 
facture. What amount add to have service 
brake and clutch pedal adjustable with a wrench and 
four lock nuts and washers? 

There is only one car on the market today, that is, 
commonly known, which has provided a means for a 
big man with a huge overcoat to get in under the wheel 
comfortably. And it’s not a thousand-dollar car. 

There is a different rig of accelerator, foot rest, and 
driving position in every car. About one in ten fits my 
length and style. Many a thousand-dollar car has too 
weak a spring on the accelerator, and either no footrest 
or one wrongly placed. Why inattention to small 
details of driving comfort? 

Now, a word about this advertising about which I 
have been saying evil words. I know full well cars must 
be advertised, and that the only reason a thousand- 
dollar car is as good as it is, is because of the tremendous 
production made possible by advertising. 

But it is open to criticism, a lot of it, on two counts 
at least. One is that a lot of it is not strictly truthful, and 
the other is that it glosses over one point to make room 
for blurb about the other. I recall recently having seen 
a tire advertised as standing a quite impossible pressure 
—Oh, I know figures can prove it, but pressure, to the 
tire user, means per square inch, not total pressure, 
and so when I am told that a tube can stand a pressure 
of thousands of pounds of air, I think of thousands of 
pounds per square inch, and know the advertisement is 
misleading. You can pick up any magazine and pick 
thousand-dollar car advertised and find 
emphasis put on one set of things and others, highly 
important, neglected—why? No space? Not at ali! 
Because they hare been neglected in the car. 

Now, like a host of others: I am restricted to a car 
costing between nothing and about fourteen hundred. 
I neither expect nor desire for my thousand or fourteen 
hundred dollars the wheelbase, weight, length of spring, 
power of engine, size of tire, cost of upkeep, or style, 
of a car costing from six to sixteen hundred dollars 
more. But I do expect, desire and always get, if it 
is gettable, the things in a car which the motorist—the 
fellow who drives—finds essential. What I can’t get 
I do without, but always with the intention of getting 
it next time if can. Any car I buy is necessarily—-and 
always will be—a compromise. But all experienced 
drivers are united on certain essentials which a car must 
have—then certain others which it ought to have. And 
when the manufacturers of the cars which supply the 


and squawls. 


does it 


almost any 


1] 


bulk of the motor trade wake up to the fact the user has 
a standpoint totally different from that of the manu- 


facturer—that he much prefers essentials to frills, and 


that a plain, straightforward, thoroughly frank advertis- 
ing will win ten old drivers where it repels one new 
driver who can only be caught by blurb, why, those 
manufacturers are going to have to make so many cars 
they'll not be able to sleep nights for wondering where 
they will put the money! 
C. H. Cravpy 

Washington, D. C, 


The Automobile Industry as Shown Graphically 
on Our Cover 


HEN we begin to talk in millions, we cease to have 

a very clear notion of what we are talking about 

The idea of immensity is there, but that is about all 

Just how much is a million? 

millions? To these questions imagination cannot, un- 
aided, give any very definite answers. 

It is for this reason that the graphic comparison is of 

value, 


ten millions? a hundred 


Visual contrast between concrete objects makes 
a much more direct appeal than does the purely con- 
ceptual comparison of abstract numerical values. So 
the Screntiric AMERICAN has this year selected a few 
salient features which are best susceptible of pictorial 
representation, and has attempted, in the cover design 
so well worked out by its artist, to indicate the tremen- 
dous magnitude of the automobile industries and the 
hold which the motor car has upon us. 

First in comes the number of 
According to the best official figures and semi- 
official estimates covering all states, there are in operation 
in the United States to-day, in round numbers, 3,000,000 
cars. This includes every type; gasoline, electric and 
steam, the smallest ‘flivver’’ and the largest touring car, 
light delivery wagons and giant trucks. We have taken 
what seemed a fair average of size, and have mu!tiplied 
the bulk of this representative car by 3,000,000 to obtain 
a composite, of representative type, of all the cars in the 
country. If all our automobiles were combined into one, 
this one would compare in size with the Woolworth 
Building as does the larger of the cars on our cover. 

We have also tried to indicate in some small degree 
what the operation of these three million cars means. 
They are not all gasoline cars; but they ali use pewer of 
some sort, and in order to represent the source of this 
power as a single unit we have assumed that the power 
of the steam and electric cars can be translated into 
terms of gasoline on an equal footing with the gasoline 
Once previously we used 500 gallons of gasoline 
and 10 gallons of oil as a fair average per car per annum; 
and there seems no good reason for revising this eatimat« 
On such a basis we have drawn two tanks—the one 1,000 
feet high, the other 250 feet 
tively, a year’s supply of gasoline and of lubricating oil 
for our giant composite car. 

If we inquire into the growth of the automobile, as 
evidenced by the proportion between new cars of 1916, 


interest, of course, 


cars. 


cars. 


which would hold, respec- 


and all cars, we will be forced to the conclusion that 
everybody is buying a car. Of the three million auto- 
mobiles in use to-day, no less than 550,000 are 1916 
models—1S8 per cent of the total. We have shown the 
composite 1916 car beside the other; having a sixth 
the bulk of the latter, it is more than half as high, long 
and broad. 

The truly stupendous feature of the automobile, how- 
ever, is its hold upon the public, as measured by the 
distance the public is willing to go in endorsement of it. 
When we spend one billion, seven million 
dollars in a single year for a single thing, it must be a 
pretty good thing and one which we are pretty sure we 
want. The annual automobile bill of the American 
people, as nearly as the Screntiric AMERICAN can 
estimate it, foots up to this amazing total. The items 


hundred 


Gasoline, 50 gal. per car, at $.20-.25 $340,000,000 


Tires, Tan car at $20 360,000 ,00@ 
Accessories, $100 per car... 300,000,000 
Garage hire, $50 per car. . 150,000,008 
Repairs, $50 per car 150,000,008 
New cars, $700, plus, per car... 400,000,008 

$1,700,000,008 


Of course, in individual cases, these items vary greatiy. 
Most rural owners are entirely free of garage expense, 
and do their own repairing to a large extent. On the 
other hand, $10,000 would represent more accurately 
than $100 the amount which many owners im iarge 
cities chauffeurs. The 
each entry, we 
believe, represents a fair average for all cars. 


pay to their garage men and 
other items fluctuate similarly But 

In depicting this vast sum on our cover, we have 
shown the dimensions to which a medallion of gold as 
thick as the United States double eagle would have to be 
expanded in order to have the value indicated. 
much as the thickness in question (.097 inches) would 
be quite invisible if drawn to the scale of our picture, the 
artist has had to use a little license and make hia meda!- 
lion thick enough to be seen. Aside from this single 
detail, every item in the picture has been carefuily 
worked out in scale and perspective, so that ® true idea 
is given of the magnitude of each. 
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The latest four-cylinder development in which sixteen valves are used 


What the 


generai conceded that in the 


[' is ty 
the United 


year just closed, 


States has produced more iutomo- 


biles bath passenger carrying and commercial ve- 
hicle types than have ever before been made in the 
same period Naturally with a large demand to be 


met the efforts of the sutomobile engineers were directed 


more to the perfection of production processes than to 


the evolution of new designs Improvements have 


been made, but these have been more of the nature of 


detail refinements, especially in those things which tend 
to increase the comfort of the passengers or to make 
handle. The 


mechanism has reached 


development of the 
that 


the car easier to 


automobile point where 
the majority of automobiles incorporate the same essen- 
tial principles. Individuality of design is to be expected 
as all engineers are not agreed on what constitutes the 
most practical power plant, spring suspension or rear 


axle. There are some things, however, that have been 
standardized and the opinion of those responsible for 
automobile design has not undergone any change regard- 
ing many of the chassis parts. Even though designs 
differ the various units have been developed to such a 
point that any automobile produced by a reputable 
manufacturer is sure to give service that will be satis- 
whether the engine is one of 


factory. It matters not 


four, or three times that number of cylinders, or the 
selling price of the car $500 or $5,000, the proportions 
of the constituent parts and the best materials for the 
different 
or chassis failure, resulting from poor design is practically 
Now that the 
obtained reliable and 


members are now so well known that engine 
unknown on even the cheapest cars 
automobile buying public has 
enduring mechanism it is asking for many comforts and 
conveniences which were never hoped for in the days 
when the development of the mechanism occupied the ex- 
clusive attention of the engineer 

The body design, spring suspension, arrangement of 
controls and seating facilities of the 1917 cars will be 
Manufacturers 
have learned that the lengthening of a frame by the addi- 


materially better than in previous years. 


tion of five or six inches of metal does not add appreci- 
ably to the cost of production, but it does materially 
improve the riding qualities of the car because it permits 
« longer wheelbase. Bodies are roomier, as a rule, 
and while the augmented seat sizes have not been de- 
signed to carry more passengers, enough has been added 
to the width and depth of the seat and thickness of the 
upholstery to make the passengers more comfortable. 
One of the most noticeable tendencies is the application 
of confbination summer-winter bodies and while the 
idea is not new, inasmuch as the detachable winter top 
was brought out several years ago, a newer type has 
made ite appearance and will be supplied on many 1917 
chassis. This is the form having a non-folding, per- 
manent top which is designed so that it is supported only 


at the front and rear of the car and without 





‘ar Has To Offer to the Devotee 


With this 
type of body it is believed advisable to revise the accepted 


ipply to the permanent top construction 


seating arrangement on touring cars and to use but one 











Three Speed Gear 














Typical four-cylinder unit power plant showing 
grouping of accessories 


Latest twin-six 


Trend of 1917 Passenger-Car 
New Y 


power plant with detachable cylinder head 


Design 
of the Motor Car 


door on each side, which gives access to the main body 
compartment The front seats are in the form of in- 
dividual chairs and not only is provision made for adjust- 
ing these to suit the build of the driver as regards length 
of limb or size of body, but they may be completely 
turned around in some cases, so that the front seat 
passenger can chat sociably with those occupying the 
more conventional rear seat. 

In some of the closed cars heaters have been provided 
so that the waste heat of the exhaust gas may be made 
to serve a useful purpose by raising the interior tem- 
perature to that prevailing in any well-heated home 
regardless of the degree of cold outside. 

The accepted body design for touring cars is the 
double cowl type, although on cars intended to be used 
with a permanent or applied winter top, the 
salon arrangement is always followed. The 
lines of all types of cars have been materially improved 
by a simplifying process which has eliminated all pro- 
jecting parts and any irregular angles or curves that 
would detract from a symmetrical form. Even quantity 
producers of very cheap cars, which heretofore have been 
most conservative regarding any change in the body 
lines of their product, have recognized the popular de- 
mand and have changed the body to as near an approx- 
imation of the streamline form as possible without an 
actual redesigning of the entire job. The lines from the 
radiator to the windshield in practically all well designed 
bedies are unbroken, as are the sides of the bodies. An- 
other tendency is to reduce the height of the body with- 
out sacrificing the comfort of the passengers, by the 
simple expedient of placing the seats lower and allowing 
for the increased length made necessary to secure proper 
leg room by an increase in the wheelbase. A reduction 
of four to six inches in body height will bring the pas- 
sengers that much nearer the ground, and as it lowers 
the center of gravity of the car it makes for materially 
less side sway when traveling at speed around curves 


either 
sedan or 


and over winding highway . 

Last year several pioueers inclined the windshield. 
This was an improvement of considerable value that 
was well appreciated by any driver who had been dis 
turbed by the reflection of glaring headlights of a car 
approaching from the rear when driving after nightfall. 
Tilting the windshield not only reduced the glare and in 
many cases eliminated it altogether, but also gave the ear 
a more rakish appearance. Inclined windshields will 
be found on practically half of the 1917 models. An- 
other tendency to be commended is the provision of 
wider doors making for easier ingress and egress. The 
most pronounced movement in body design is the devel 
opment of the four passenger roadster which is an im™- 
provement on the three-passenger clover-leaf types that 
were offered last season. The reason this body is popular 
is not hard to find. The conventional roadster design 

is intended only to seat two passengers 





intermediate pillars or supporting elements 
that would obstruct the view of the driver 
or passengers, or interfere with the circu- ‘ 
lation of 
Glass windows are provided which are so 
well concealed in the body panels that their 
presence is not suspected. They are put 
in place in a very few minutes and form a 
ciosed 


that 


body, when properly attached, 


is the equal of the permanent lim- 
ousine or coupe forms as regards comfort 
and appearance 

Many of the detachable 


that have been offered, while very practical 


winter tops 


onaim Cone 
and substantial in construction have the 
makeshifts when in 
that 


appearance of being 


a 





place and are open to criticism on 


cooling breezes in fair weather eine @ AiR 
Hey vauy 
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CARBURETOR SUPPLY LIne GASOLINE SUPPLY LINE 


A 


cap 
KEEP VENT > 


comfortably. It provides no accommoda- 
tion for a chance guest. The touring caf 
does not solve this difficulty because ™ 
the case of the small family most of the 
time the car is used with an empty tonneau. 
The four-passenger roadster body is 4 
happy solution provided it is properly 
designed. It has been discovered that 
it is somewhat of a problem to build a close 
coupled body that will seat four and yet 
have it present the proper appearance 
with only two passengers aboard. The 
problém has been given the proper amount 
of consideration during the past year 
and at least thirty makes of cars will be 
available in which the four-passenget 








eecount. This disadvantage does not 


Vacuum fuel-feed used on 
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75 per cent of 1917 models 


roadster body design is well carried out. 


Practically all automobile bodies ae 
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a] now made of metal, sheet steel being used fess diusaaad cent of the car models were fitted with 4- 
on the cheaper cars and sheet aluminum we oe re cylinder engines, but 33 per cent of the 
on the more expensive models. Wood is 1917 models will be furnished with this 
still used to some extent but only for body naan type of power plant. There has been a 
ils and framie work, floor boards, and Block Casting ~ ; . _ slight decrease in the number of 8-cylinder 
similar parts for which it is very well : engines and a very slight increase in the 
adapted. Mud guards are made wider number of 12-cylinder power plants. It 
and of the popular rounded pattern. In is estimated that about 12 per cent of the 
} most cases they conform to the curve of coming models will be equipped with the 
the wheel over which they are placed and former and about 5 per cent with the latter. 
join the running-board with a reverse The accepted practice on practically 
curve that is very pleasing to the eye. . all 4-eylinder engines and in most of the 
The space between the sides of the body sda oafsonen 6-cylinder constructions is to cast the 
and the running-board is now filled in with cylinders in a single block. Another 
a suitable sheet-metal apron on even the dite eaten be pronounced trend is the provision of dc 
cheapest cars. Splash guards are also Shift Carburetor Three Speed tachable cylinder heads. While this cou- 
provided at the front of the frame so that — eushiiaae Timer- Distributor —— struction is somewhat more costly to the 
the front wheels will not fill the radiators | for Ignition manufacturer, its advantages have been so 
with mud. ane er ae = i. ' apparent to the motorist that this feature 
The power-plant situation does not has been incorporated in even the latest 
differ materially from that of last year. a “twin-six” power plants. Block castings 
No definite decision has been reached are used on 95 per cent of the 4-cylinder 
regarding the best number of cylinders. engines and 75 per cent of the 6-cylinder. 
Several new 4-cylinder models have been Universal The favorite valve location seems to be 
announced, but as almost double the num- Joint Flange 4 the L-head construction, as about 70 per 
ber of new cars equipped with 6-cylinder cent of the 1917 engines have cylinders 
engines have been advertised, it may be of this type. The valve-in-the-head loca- 
ody said that the latter type is receiving the tion has made material gains at the expense 
"in preference. The 8- and 12-cylinder engines of the T-head construction. About 14 
just- have not made the gains that were pre- Ignition Cou \ per cent of the cars of last year had the 
me dicted when these were first offered. The pees bom ped valves-in-the-head. This number has in- 
‘tely most popular form of engine is the 6- paaaiee . creased to 20 per cent for the coming; 
= cylinder of the small bore, long stroke Whe anal Gane, Seng apy Righ apeod pean — season. The T-head construction which 
> type, running at fairly high speeds. Two peputer tn SST autensenties was used in about 10 per cent of last year’s 
new 4-cylinder types have been announced, engines is found only in approximately 4 
ided both by representative companies which have adapted obtain 6,000 miles’ service from tires of average quality per cent of this years’ 
rade principles worked out in racing cars to those designed on these light six chassis. The percentage of chassis The natural circulation or thermo-syphorn system of 
om for every-day use. Very high speeds have been secured models fitted with 6-cylinder engines reached its high cooling is becoming more and more popular, as it is now 
= from racing cars of the 4-cylinder type in which twice point at the beginning of 1915 when about 53 per cent found on about 35 per cent of 1917 passenger-car models. 
the usual number of valves are used in each cylinder of the cars were fitted with 6-cylinder engines. Owing In those cars where high efficiency is sought and especially 
the This has led to the development of the 16-valve 4- to the development of the 8-cylinder during the year in types fitted with 8- and 12-cylinder engines quite 
used cylinder motor. As it is possible to secure a quicker 1915-16 and the 12-cylinder at the beginning of the past elaborate thermostatic control devices are provided to 
the charging and clearing of the cylinders due to the greater year the proportion of the 6-cylinder engines was regulate the temperature of the water and prevent such 
The yalve area provided, considerably more power and naturally less at the beginning of 1916 than it was a rapid circulation that the cylinders will be unduly cooled 
ved seed and greater flexibility of action can be obtained year previous. About 44 per cent of the 1916 models It would seem to the writer that the thermo-syphon 
pee with a given piston displacement than with the commonly were 6-cylinder types. For 1917, the percentage has system could be used and give all of the advantages 
that accepted types. The six cylinder engine, however, has increased so that about 50 per cent will be equipped obtained by the more complicated systems. The water 
tity made a very definite gain over the 4-cylinder and has with this type of power plant. Three years ago 62 per _ will not circulate very fast until the engine is thoroughly 
ye: not surrendered any warmed up and the 
ody of the advantage it hotter the water 
de- ag WEATHER DISC3 
had over the 8- and gets the more 
a! 12-eylinder types dur- rapidly it circulates 
‘a = the we a EMPERATURE INDICATOR SAUTTER OPERATING When one considers 
When one considers —_ | that the angular plac- 
ned the smoothness of an § RV oirremenrn eS ing of the cylinders 
An- action that can be 3 RACK TEETH in twin-fours and 
ith- . : SHUTTERS To A, hf . * 
obtained with any REGULATE am Pow Q twin-sixes makes 
the well designed, high- i for almost ideai 
a speed 6-cylinder en- ‘lame 4 OPERATING ROD % thermo-syphon cool- 
ope gine driving through F § ing, it is hard te 
tion spiral bevel gears  cmmeae evens understand why its 
pee in the rear axle with REAR . ee {DOUBLE CENTRIFUGAL advantages are not 
wers : eneael, COM BINED DRIVING PUMP _ IMPELLERS 
gh 4 final drive ratio “ae a On, supp. more generally ap- 
ially ranging between 4 to ee : preciated. Most rad- 
rhe land 5 to 1, it is ahh ss iators are now of the 
’ LUBRICATION PLUG 
; dificult to see how ; mer siaaeas separate core and 
ield. EXTERNAL ba — ——— ne 
that the oer mechan- FRONT UNIVERSAL your” ene ee vate Jor“ Cc steel shell type which 
: ical complication of WATER Pit are more easily re- 
di the twin-fours and Bee Wh CWATER neoucaTinG Lever paired than the 
car itees can balance Some 1917 power transmission tendencies. A. Leather 1 | ; j integral construction 
fall. Tantercs sucl disk universal joints. B. Semi-floating rear age sian 
d in —— axle. C. Tubular propeller shaft eitiened acuum sys 
4 construction offers 3 COCR tem of fuel feed is 
Be to the average auto- So maren vee almost universaliy 
mobile owner. Their ] Sango A BUTTERFLY vawwe used on those cars 
a” field seems to be = i aa as where the gasoline 
The particularly in the spon nomen tank must be carried 
an “luxury”? cars where at about the same or 
pe Wo expense need be Cc a lower level than the 
dal spared and the own- ” carbureter. The gain 
pv @s of which expect made by the vacuum 
: the best. that can feed system is fully 
sign be procured. SHEET METAL AUNMNG BOARD, INTEGRAL as pronounced for the 
po The small bore high cgaiiaee. rae cat entices coming year as was 
< speed 6-cylinder en- SM ? a | PAD RECESS noted tlast year 
: in fines have an average ae About 50 per cent 
"the titing of about 35 of 1916 cars used the 
eau. orse-power and are ea “sroma. vacuum-fuc i feed; 
Rig Wmarkably efficient LEAVES nearly 75 per cent 
yerly as regards fuel con- UPeeR semi- PRESSED srecy of the 1917 models 
that imption and as they CASINO. will be equipped = 
elt *€ small and com- [heen ss it. The gain has 
yet Wet they reduce the \ f 4 OK 9 DOWN, — been at the expense 
ais weight without ne — : - of the gravity and the 
The “etificing any of the DEFLECTION SnALMLE ONDERSLUNG SEM)-CLLIPTIC proces a? eyes has 
ount le features. Ziower spring” ME cam eocre SPmina ‘ which have both been 
yeat The seduction in losing ground during 
ll be “ight and the Frame and spring development trend. A. Special built-up Some improvements in 1917 engine cooling systems. the past two years 
oat ‘woth power ap- frame with deep side members and integral running boards. A. Adjustable shutter for regulating air flow — Thirty per cent of 
[i conduce to B. Cantilever springs increase in popularity. C. An radiator. B. Thermostatic regulator automati- 1916 care had the 
out. tire : arrangement of transverse semi-elliptic springs that cally controls water flow to cylinders. C. Radi- pss Tepe ea 
are _ eonomy and it is very easy riding. D. The long semi-elliptic ators are now made with removable SS, SARS. .Peeee 
* not unusual to spring is gaining for rear-end suspension cores and pressed steel (Concluded on page 42 
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Water and roads, separated, are each desirable. 


Together they are incompatible. 





Federal aid is eliminating the one variety of road and producing the other 


Federal Aid in Fighting Mud 
A Hundred and Fifty Million Dollars for Good Roads and How It Will Be Spent 


Ke ARLY in tte history the United States started to 
4 build good roads, but the railroad development, in 
which this nation led the world, choked the movement 
dead. almost before it was born Until the automobile 
until indeed, within the last ten yvears—the public roads 
of the United States have been a national disgrace 
They are so yet, not quite Ll per cent of our more than 
7 


) 


$731 miles of roads deserving the name 


But road associations, the automobile, an insistent 


demand from the farmer for he Ip it often costs him more 


to haul a ton of wheat from farm to market on a muddy 
road than to ship that ton from New York to Liverpool 
the mounting cost of living, the increase of motor truck 
transportation, have all contributed to the pressure 
which haa finally made the United States as a whole, 
do for iteelf what forty-eight States have been trving 
to do, in forty eight degrees of bewilderment and in- 
competence for two det ides 


Forty-eight road commissions forty eight ideas of 
what a road is and is not, some number less than forty 
eight varieties of road wraft, have not led us anywhere 
in making a comprehensive system of roads We have 


1 few good-road 


States and a lot of poor road States 
We have «a few good-road departments and a lot of 
so-called Commissions of which the less said the better 
Now the Nation has extended Federal Aid to States in 
building Whether Federal Aid to States as 


opposed to a system of National Highways built, con 


roads 


trolled, maintained and repaired, and owned by the 
Nation is the wise step only time can tell Federal 
Aid became a fact on July Lith of this year, when 


legislation which will result in the spending of $150 
000,000 for roads was passed by Congress and signed by 
the President 

To spend $150,000,000 in five years’ time, spend it 
wisely econcemically, efficiently, so that the roads it 
pays for will be an asset and not a liability, is not an 
easy task it is not one which could be begun instantly 
upon the passage of the Federal Road Bill, first, because 
Federal 


government, under the direction of Logan Waller Page, 


an organization had to be perfected by the 


Director, Office of Public Roads, and second, because 
only one state, California, was in a position to submit 
i project and ask for some of its apportionment of 


money, immediately on the passage of the act 


By C. H. Claudy 


Nor have the 
for any of their proportion otf Federal Aid, although 


forty-eight States as vet all asked 
practically all have signified their intention to do so 
Some of them have no Highway Commissions—and a 
Highway Commission or Department a State must have 
before it can get any Federal money Indiana, Texas, 
create and 
Other 
Kansas, Wyo- 


und South Carolina, for instance, must 
organize Highway Departments or Commissions 
states were in another sort of difficulty 
ming and South Dakota were unable, under their 
constitutions to spend State money on internal im- 
strictly 


The last two States altered this law at the 


provements which were considered county 
matters 
late election, but Kansas, as a state, is still unable 
to negotiate with the government. To get its proportion 
of Federal Aid, Kansas, must work through a Highway 
Department created by her counties, rather than her 
State legislature—unless she changes her organic law 
Che Federal government has appropriated $5,000,000 
for road expenditures in 1917, $10,000,000 for 1918, 
$15,000,000 for 1919, $20,000,000 for 1902 and $25,000,- 
000 for 1921, of which 3 per cent is for administrative 
$72,750,000 for 
provides that the Federal government shall not con- 


purposes, leaving roads. The law 
tribute more than 50 per cent to the financing of any 
road project in any State. The money is apportioned 
on a three factor basis—population, area, and mileage of 
rural star routes, each factor having a one third weight 

Che following table shows the total amount each State 
may receive from the government during a five-year 
period, provided it can use it all on road projects approved 
Secretary of Agriculture (which means, prac- 
tically speaking, the Office of Public Roads and Rural 


by the 


engineering and its organization) and provided the States 
contribute a like amount and make proper arrange- 
ments for maintenance of the roads after they are built. 


(Alabama $1,562,233 .50) Kentucky 1,462,078 65 
Arizona 7.702.80, Louisiana 1,012,119.90 
Arkansas 336.50) Maine 726,772.50 
California 958 .80| Maryland 660,708 . 30 
Colorado 

Connecticut 
Delaware 


352.10 | Massachusetts 1,107,764 .25 
; 5,755.80 


> 
3,356 .60 





Michigan. . 2,18 
765.55 | Minnesota 2,1; 





Florida 644.05 | Mississippi 1,: y 

Georgia 942.20 | Missouri 2,£ 5.15 

Idaho 3,952.50} Montana 1,474, 85 

Illinois 893.45) Nebraska. 1,601,562 .15 
‘ 


° vo 
15.974 50 
$14.949.058 
SSS.100 20 


lowa 192,634.00) New Hampshire 


3,4 
Indiana 2.076,214.30 | Nevada. 
Kansas 2 148,111.00 New Jersey 


New Mexico 1.181.067.1535 Tennessee 712,302.20 
New York 3.760.804. .05 Texas 4,378,917.15 
North Carolina 1.715.728. .80 Utah 854,252.25 
North Dakota 1.142.145.9090) Vermont 342,667 05 
Ohio 2,803,581.30 Virginia 1,494,910. 65 
Oklahoma 1,73 Washington 1,078,264 20 
Oregon 1 West Virginia 799,056 90 
Pennsylvania $ Wisconsin 1,925,416.05 


917,952.30 
$72.750,000.00 


Rhode Island Wyoming. 
South Carolina 


South Dakota 





30 Total 


Work is already being done on certain road projects 
in California—which had projects ready to submit the 
day the law was passed California has 
submitted six projects, Georgia five, Pennsylvania three, 
Idaho, Colorado, Connecticut and Arizona each one and 
New Hampshire, Virginia and Rhode Island have sub- 
Work will undoubtedly be 
begun in all these and probably many other States 
early in 1917 

Of course, the whole scheme is as yet so new and 


and Georgia. 


mitted tentative projects. 


untried, and the difficulties connected with the best 
possible disbursement of these huge sums of money 
so great, that predictions as to the effectiveness of this 
law can hardly be more than guessed. At the same 
time, it seems sufficiently obvious that, if this Nation 
is ever to be grid-ironed with any sort of a comprehensive 
system of highways, as opposed to unrelated road links 
which neither connect with each other nor go anywhere in 
particular, some sort of Federal control is necessary. 
This, of course, the new law provides, in a measure at 
least. True, the initiative must be taken by the States— 
the Federal government has no power to say that such 
The State must submit 
its project, its plans and specifications for a certain 


and such a road must be built 


road or roads which it believes will serve it well, and on 
which it is willing to spend enough money, matehing 
the Federal government dollar for dollar, to produce 
the kind of road which will be satisfactory to the Seeretary 
of Agriculture 

If, after consideration, the project of the State is not 
considered one which will be of material benefit not only 
to the State as a State but to the State as one of forty- 
eight States, then Federal participation can be and will 
be denied. Thus a State planning a short piece of road 
inter-connecting two central counties, which pieces of 
road formed no part of any state system or possible 
national system, would doubtless be refused Federal 


participation in its building 
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The most accurate calculations of relation of load to horse pulling power fall to the ground in the presence of mud. 


impossible pull for two horses on one road 





A rural free delivery carrier and a small sack of mail isa” 
several tons of hay an easy pull for the same two horses on another. 
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On the State road from San Francisco t 


To make certain that complete coéperation will be 
that 


may be had the State legislature 


furnished the law oprvides before participation 
assent to the 
provision of the affecting that State, 


and that the State as far as relations with the Federal 


must 


Federal law as 


government In road matters is concerned, must be con- 
The 


dificulties and dangers seen here by practical road men, 


sidered its Highway Department or Commission 


are those concerned with inefficient, grafting and other- 
wise incompetent Highway Departments and officials, 
but because of the coéperation of the Office of Public 
Roads, and the fact that a highly skillful body of road 
engineers must scrutinize and approve any project this 
danger is fairly well minimized 

Great engineers, whose whole lives have been devoted 
roads, say of their best 
“The time to 


a highway is the day 


to the question of building 
efforts, then 


commence to repair and maintain 


most extensive highways 
it is finished.”’ 


If this is true with regard to a macadamized road, 


a brick pavement, a concrete highway, how much more 
trae must. it be of those roads which, because of the soft- 
ness of their materials and the attacks made on it by 
water, are easy to get out of condition 


So the new law wisely provides that the States must 


agree to maintain roads built by 


and if the Secretary of 


Federal participation 
Agriculture find any roads so 
constructed not properly maintained he wil! give a notice 
that if, within four 
not put in proper condition, no further Federal aid can 
he furnished the offending State 

It is expected that States taking aid from the Federal 
government 


months the unmaintained road be 


will pledge themselves to the whole five 


years program in order to develop a real highway system, 


ud not merely provide themselves with one piece of 


god road and then stop. The framers of this law 


realized very clearly the need of this country, not only 


for good post roads, and good market roads, but the 


pressing necessity for inter-communication trunk lines 


for tourist and particularly motor truck travel 
The automobile has come to stay It is no longer 
| joy rider's plaything, and the relations between farm, 
wad and automobile are to-day just as important to 
the farmer as those between city roads and automobiles 
industry There are 


were ir the early days of the 


$114,000 automobiles in the world and the United 
Mates owns 2,400,000 of them Farmers bought 
hore than 70 per cent of the 1915 and 1916 ear pro- 
duetion. 


As a general rule, reference is made to the wonderful 
tect on the good road movement which the progress 
m automobile making and marketing has had. But 
there is at least, a reasonable doubt that the effect is 
lt retroactive, and that the immense progress in road 
Making has not to some extent fostered and furthered 
the development and sale of automobiles 





0 San Jose 


This is not by any means a guess. Inescapable 
statistics prove an inter-relation which is hard to see 
allone way. For instance, Massachusetts had registered 
in 1915 nearly 112,000 motor vehicles. 
has 8,928 miles of her total of 17,272 miles of roads hard 
Nevada has 12,751 


hard surface, and she 


Massachusetts 


surfaced, a little over 51 per cent. 
miles of roads, 65 of them are 
possesses 2,000 automobiles. 

Some one is sure to object to this comparison, bet ween 
the leading good-roads and the poorest good-roads State, 
because of discrepancies in population. So let us lean to 
the wrong side and make the argument top heavy 

Louisiana had a population of 1,600,000 last census 
Maryland had 1,300,000 

Louisiana has 24,962 miles of roads, Maryland 17,025 

Louisiana possess 697 miles of good roads, 12.8 per 
cent of her total 

Maryland possess 2.706 miles of good roads, 15.9 per 
cent of her total 

Louisiana has 11,280 automobiles, Maryland 31,047. 

And now one step further The biggest State in the 
Texas. Population 3,900,000, total 
good roads 9,790, 40.000 automobiles 


Union is roads 
128,971 

To have as many automobiles as Texas, Rhode Island, 
smallest of the States, would have to be something less 
as she is If she were three 
1,600,000 
people, possess 48,000 automobiles, and even then have 


than three times as large 


times her present size she would have only 
only 6,300 miles of roads 

Why? 
roads good roads 
of roads, 2,121—roads a man could tour in ten days in 
1,246 of them are 
automobile roads 


Because Rhode Island has 58 per cent of her 
Of her present actual total mileage 


comfort, good roads—hard roads 

So when the question is asked, what is going to be the 
\id Road Bill, one of the 
a huge new flock of automobiles 


ultimate result of the Federal 
answers is They are 
going to be used for pleasure, for business, for marketing 
‘But 


ene of their greatest services to those who own them is 


crops, for visiting, for a hundred and one purposes 
going to be the enhancement of land values. Of course, 
a good road adds to land value in huge figures. But 
were there no automobiles, the value-increment to 
farm land given by good roads would decrease almost 
with the square of the distance from a market center 
More than ten miles from a market and the farmer is 
not in a position to haul anything with profit. Twenty 
miles is a hard day’s work for two farm animals with a 
load one way. To an automobile it is nothing. As 
between living one mile from town on a mud-road or 
twenty on a hard road any progressive farmer will say 
that the latter is the money making location—because of 
the possibilities of the automobile. 

But the automobile is helpless to save anyone either 
money or time, unless it is given good roads on which to 


travel. So the new Federal Aid bill. which will produce 


A motor car’s humiliation. 


Result of a broken axle on a bad road 


25,000 miles of high-grade roads in five years time, 
should have a marked effect upon automobiles produc 
tion and thus upon all who will realize the beneficial 
effects of the new. motor transportation 


The Current Supplement 


A SUBJECT that has held public attention for some 
42 time, and is still of popular interest because of the 
mystery that surrounds it, is the British fighting automo- 
bile, generally known as the “tank.” Such information 
is as available in regard to these remarkable machines 
has been collected in an article on Armored Cars in the 
current issue of the Screntiric AMERICAN SUPPLEMENT, 
No. 2140 for January 6, 
an authentic picture of the machine, 


1917, and it is accompanied by 
contrasted with 
which, is a photograph showing one of the latest designe 
of an American car \ subject that is occupying the 
public to a considerable extent is the protection of public 
health, which has been brought forcibly to the attention 
of everyone by the events of the past summer An article 
of value in this connection is The Municipality in Indus- 
trial Hygiene The 


discovered 


Vyala directs attention to a newly 
\frica, and the 
a fine group of the animals recently 


animal of accompanying 
photograph shows 
displayed in the Carnegie Museum at Pittsburgh The 
Decay of the 


personal importance to everyone 


Teeth is another article that should be of 
Indian Dances of the 
Southwesl is a most attractive article that tells of cere- 
Pueblo 
Indians, and it is profusely illustrated by a large number 


Obstacles to Success in 


monies symbolical of the everyday life of the 
of especially fine photographs 
Engincering reviews some of the difficulties that are 
encountered by the designing and constructing engineer 
drawn from the experience of the President of the English 
Institute of Civil Engineers Preparing a Defensive gives 
a popular description of how matters are carried on at the 
fighting 
fighting 


front in France, and the methods of trench 


It is illustrated by diagrams. The Temporary 
Stars tells of the characteristics and theories regarding 
these interesting heavenly bodies, in a way that will be 
several 


appreciated by the general reader. There are 


other articles of general interest. 


An Australian Meteorological Record 


\s the result of a disturbance originating in the tropics, 


rainstorms of an extent and intensity unequalled 
recently fell over the southeastern part of the continent, 
between latitudes 27° and 39 
155° E. The fall reached a maximum at 
New South Wales (latitude 35° 8.), 


fell in four days, while 26.82 inches was the record at 


S., and longitudes 135° and 
Ulladulla ir 
where 27.59 inches 


the nearby station of Aralven. The average fall over 
the States of New South Wales and Victoria, with a total 
area of 410,000 square miles, was 4 inches, representing 
n precipitation of 100,000,000,000 tons of water 
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Poor roads, mud, isolation, drive girls and boys from farm to city, often to their 
detriment 





Easy intercommunication between farms, and farms and town, make country life 


worth living 
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Moose and Abitibi Rivers 


and from Devonian beds at the south end of Jamcs Bay, along 


the 


a 


with 


14 inches in thickness 
heavy, 


proportionately 


The main belt will be about 
armor will be 


turret 


porated. 
and the 


more projectiles delivered in a salvo of twelve guns than in one 
of eight, it is fair to assume that about 50 per cent more shells 


ting platforms located within the masts just below the 


batteries of searchlights. 
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A Dam that Never Overflows 
By M. M. Parks 


TEAR Cave Springs, Arkansas, on the line of the 
N Memphis Railroad, a recently 
completed dam of reinforced concrete exhibits several 
novel features The typography of the neighborhood 
it imperative to use the top of the dam as an 


Kansas City and 


made 
automobile driveway ; hence 


it was impossible to let the 
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Pouring Concrete in Zero Weather 
By O. P. Geyer 
ign made by the lowa Highway Com- 
-4 mission with regard to bridge building in the winter 
time have been so successful that it is possible that much 
of this sort of work will be done in the cold weather season 
when travel on the highways is not so heavy. The 


17 


going for forty-eight hours after the last concrete has 
been poured. The reinforcing iron and lumber forms 
were warmed up by steam secured from the mixer boiler 
Instead of using brooms to clean away the dirt and snow, 
steam was put to this use, affording the additional 

advantage of heating up every surface touched 
The freshly mixed materials usually registered from 
80 to 90 degrees at the time of pouring into the forms 
while the temperature be- 





overflow escape across the 


top of dam in the usual 
fashion. Instead it flows 
into a concrete cylinder, 


8 feet in diameter and 16 
feet in length, placed up- 
right in the lake near one 
end of the dam, directly in 


the old creek bed; and 
thence through a conduit 
under the dam and out 
into the channel below. 


There 1s a flood gate near 
the lower end of this extra- 
ordinary pit, by means of 
which the lake can be speed- 
ily drained when necessary. 


It is estimated that the 
normal capacity of the out- 
let is 2,000 gallons per 
minute 

















neath the forms was kept 
the 
Sand and gravel were 


above 40 degrees by 
fires 
heated by steam provided 
by the boiler to the mixer 
Except for one small part 
of the bridge 
touched by frost during a 


which was 
sudden drop in the temper- 
the 
completed without accident 


ature, structure Was 
The commission estimated 
that the extra cost of build- 
ing the bridge, 
the heating of 
fuel for fires, etc 
or $50 a day. 
commission 


including 
materials 
, was $150 
That the 
gave careful 
attention to details in the 
expense of the operation is 








To the depth of 20 inches 
the evlinder has two walls 
with a space between them 
Through a series of perforations in the rim a portion of 
the water flows into this open space, and thence into a 
chimney-like construction on one side of the outlet, which 
Recharges. not into the main conduit, but into a smaller 
auxiliary one alongside. It is planned later to utilize 
this water for a fountain to be built in the center of the 
small plaza between the dam and the main street of the 
town, which will eventually be converted into a little 


park. There is also provision for utilizing 


Water flowing into the outlet 


success which attended the building of one of the largest 
concrete bridges in the State in below-zero weather has 
encouraged highway officials to believe that concrete 
structures such as are being built to replace the tempor- 
ary wooden bridges in the State can be built more cheaply 
and economically in the winter time. 

The extra expense needed to protect the raw concrete 
from freezing is more than overcome by the usual winter 


The outlet in low water 


shown by the fact that 
these figures include a 
proper charge to the 


bridge for deterioration of 
the big canvas cover. 


Bread From Unground Grain 


NE reason advanced for the high cost of food abroad 
is the shortage in manual labor due to the war 
An ingenious method of dispensing with a large part of 
this, hitherto considered necessary before the grain in 
the field can appear in the form of bread upon the table, 
has been invented in Italy. 
According to Agricoltura Toscana an 





for power purposes the bulk of the water 
which discharges through the larger conduit 
into the lower creek. 

Perhaps an even more extraordinary 
feature of this dam is the cold storage plant 
entire length, 
consisting of each 16 feet 
square and 10 feet in height. The floor 
construction of these coincides with that of 
the dam foundation, going down to bed 
rock; and the dam proper, of course, forms 
Two massive 


which runs through its 


seven rooms, 


the inside wall of the rooms. 
girders, reinforced with iron bars, run the 
tull length of the ceiling; and each room 
has two cross beams of the same size and 
construction as these girders. There are 





two entrances, one at each end of the dam, 





rg excellent bread, not only highly nutritious, 

i but delicious in flavor and appetizing of 
taste, is furnished by the municipal ovens 
of Bergame from wheat which has never 
been milled. ' 

It is important that the grain should be 
of good quality and free from foreign 
material. It is first carefully washed and 
sifted and then placed in tepid water to 
soak for a period of from 48 to 60 hours, 
according to the degree of hardness, At 
the end of this time it has become “ vit- 
alized,” i.e., it has begun to germinate, 
and has therefore become quite soft and 
tender and has undergone profound chem- 
ical modifications. ! 

When the proper degree of vitalization 








and the ceiling of each room contains a 
ventilator. 

Subtracting the dimensions of the storage rooms from 
those of the entire dam, it is found that the wall of the 
latter has an effective thickness of only from 8 to 12 
inches. To the uninitiated this seems frail in view of the 
fact that the water pressure on the dam aggregates over 
half a million pounds. But the girders, ceiling, partitions 
and floor of the cold storage plant, it is caleulated by the 
constructing engineers in charge, afford ample support. 

It is said that these storage 


Large Iowa concrete bridge built in dead of winter without mishap 


reduction {in the cost of materials and labor. Bridge 
companies are finding it a paying proposition to cut down 
overhead expenses by keeping their plants busy the year 
round, and within the next few years it is expected that 
much of the bridge work will be done in the winter season. 

Modern, efficient contractors have banished many of 
the terrors winter weather has held for building work in 
the cities, but building large concrete bridges in the 


has been attained the grain is fed directly 
into a kneading machine, where it is 
triturated and kneaded till it is ready to be molded into 
loaves. It is then allowed to ferment or “rise” for the 
proper length of time, whereupon it is placed in the 
baker’s oven. 

The bread is gray in color, and being made of the 
whole grain is much richer in food value than bread 
from flour, containing a higher percentage of mineral 
salts, lecithin, and vegetable pepsin. There is a saving 
not only in manual labor, but 





rooms will maintain an even 
degrees 
Apples 


temperature of 57 
throughout the year. 
will keep longer and better 
under such than 
in the ordinary iced plant. 


Rabies Among Wild 
Animals 


N the western states rabies 
has increased to so alarm- 


conditions 


ing an extent that Congress 
voted an 
Priation last spring to enable 
the Biological Survey to take 
Vigorous measures to combat 
it, The 
especially 
Coyotes and the infested area 


emergency appro- 


disease has been 


prevalent among 








in wastage, so that a given 


weight of grain yields a 
considerably larger number 
of loaves when unground 
than when converted into 
flour. Another advantage is 
that there is less risk of 


adulteration than when flour 
is used. 

In other parts of Italy some 
observers have 
that such bread was very 
dark and unpleasant'in taste 
Such results doubtless 
due to the use of inferior or 
adulterated grain or to lack 
of care in baking. 

A quintal of wheat turned 
into flour yields 102 to 120 


compiained 


are 








tmbraces southeastern Ore- 
f0n, northeastern California, 
Northern Nevada and south- 
Western Idaho. Preventive measures have also been 
laken along the western border of Utah, in order to 
keep the disease out of that State. In Nevada more 
than sixty persons were treated last year by the 
State authorities on account of exposure to rabies through 
the bites of wild or domestic animals. The loss of live 
stock has been heavy. Ina feed lot at Winnemucca a sin- 


tle rabid coyote caused the loss of twenty-seven steers. 





Canvas housing over site of bridge to keep concrete from 
freezing before it sets 


winter time was an entirely new departure for Iowa 
The commission purchased sufficient heavy 
canvas to cover the bridge completely while concrete 
was being poured. The temperature beneath the canvas 
housing was kept evenly regulated by fires which were 
kept constantly going day and night. Much of the 
concrete was poured when the thermometer was register- 
ing 10 degrees below zero, and these fires were kept 


contractors. 


Heating materials for concrete mixing at 
10 degrees below zero 


kilograms of bread. The 
same wheat unmilled yields 


136 kilograms of bread. 


The New Metal Canadium 


NDREW GORDON of Glasgow announces the dis- 
covery of a new metal belonging to the platinum 
group and called by him canadium. He has obtained a 
few grams per ton in the pure state by treatment of certain 
rocks found in Nelson, British Columbia. It is believed 
that it will find industrial uses, especially by jewelers. 























ne demand for motor trucks from the European 
belligerent coupled wit t greatl increased sal 
in this country, has kept the motor tr idk builder 
busy during the past year, that but little time wa 

im «ce wn development iithougl yren prove 

were mad® in detail nd construction, and productior 
proceases have been unproved materially Most of the 
makers were satisfied in continuing the designs that had 
been perfected at the close of 1915 as a result of the k 
sons learned by the severe service ibroad ind it lool 


very mu 


Lol? 


immediate 


uw though the truck of would not be 


different from its predecessors Last vear 


production of commercial vehicles was greater than tha 


of iny previous yeur though the Increase Was not so 


marked as that of 1915 over its preceding year rl 
truck of 1917, however, will comprise a radically differ 
ent construction from that of several years back \t 
that time the features of pleasure cars were beginni 


to be standardized, and the same desirable units wer 


found in nemerous cars of different makes that former 
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the most part to secure much greater structural strength 


Considering the power plant, this is one part of the 
truck that most makers agree upon Che four evlinder 
engine is still supreme, there being only one maker 
ulhering to the two-cylinder power plants and only a 


few fit six-evlinder engines and then only on trucks of 


the largest sizes Over 95 per cent of the trucks of 1917 
will be powered with four-evlinder engines Che average 
bore 


little 


engine rating will be 27 horse-power, the evlinder 


will be 


less than 5! ? 


over 4 inches, 
inches The L 


slightly the piston stroke a 


head type of engine pre- 


dominates as over SO per cent of the engines are of this 


type and 60 per cent have bloek cast evlinders 


cent of the engines have cylinders cast in pairs 
difficult to 


> per 
The reason for this ts 
handle 
ants of heavy 


Then 


show little exterior change from the commonly accepted 


that it is somewhat 


i large bloek casting such as needed on the power 


trucks when repairs are necessary 


ignin, the engines used are refined designs that 


type of several vears back 


Ignition is by single system on 75 per cent of the 


Over 
ver, 
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The Motor Truck of 1917 


A Discussion of the Novel Features Introduced this Year 


suits are ordinarily followed, the electrie lighting 


feature did not appeal to the truck owner much, especially 
cost u 


if supplied at extra 


did not 


The motor starting feature 
as in the pleasure, car, because truck 
motors are started by hired drivers, for the most part 


figure 


and not by the truck owner It 
that 


starter, kept the engine running all the time te avoid 


Was soon discovered 


the driver of a heavy truck not provided with . 


hand cranking, and the consumption of fuel and oil 


not to mention increased depreciation and cost of 


maintenance, introduced an item of expense that needed 


consideration. The electrical system maker evolyed 


heavier and simpler apparatus, better suited for truck 


use, and now these systems are beginning to receive 
wider application 
Most truck engines are provided with automatic 


speed governing means, practically all of the models 
being so equipped 
SO per 


governor 


of 1-ton capacity or over 
fitted on 
centrifugal 


Governor 
cent of the 1917 
operated from the 
Carbureters have been improved 


regulation is about 
trucks, the 


engine predominating 
















differed widely from each other. The European wai 
sccelerated motor truc kh pro- 

duction and as standardiza- , - 
tion is the most important | M 


fundamental underlying 


conomical manufacture of 


goods in large quantities, 


truck 
1 


ind more alike 


designs became more 


through 1 
rrowing realization of the 
advantages of certain 
methods of construction and 
combinations of elements 
Considering first the range 


of models available, there 


ire more of the intermediat« 





capacities now ollered 
though the average size is ; . 
[ & Oe 
about the same as it has ar ity he 


been for two years past, viz 
5,000 


capacity 


214 tons 


defi 


nite division into three main 


pounds or 


Phere is a 







—— — 
Emergency Brake 
Ge hift Lever 






\ \ 
Fuel Tank }Universdl\ r 
aes \ Joint fansmission 
under Seat Brake 
. peller \ Brat 
® Prope t 3 srake Rod Torque 
{ ear 






Ded cas ae ae ye 


av and changed internally to 

‘ use the lower grades of 
gasoline now sold Fuel 

Stake F feed is by gravity system 


on 85 per cent of the models, 
by pressure on 3 per cent 
and by vacuum tank on 12 
pe As the fuel tank 
is carried under the seat in 
90 per models 
and in the dash in about 7 
per cent, in 


cent 
cent of the 
most cases it 
may be placed enough higher 


than the vaporizer to insure 
positive fuel feed by natural 





—SPmmg |} ~—shead and simplify the fuel 
Worm Driver supply system  correspond- 
Axle 
ingly 
ait cell | The accepted engine 





Sectional view of representative 1917 motor truck showing many of the accepted features of construction 


cooling means is now water, 
as alr-cooling has been dis- 


carded with the two-cyele 








classes, the first heing the 




























delivery car the second 


the medium duty vehicie 


and last, tine heavy duty 


7 


tractors are an en 


truck 


tirely separate classification 


to he reckoned with because 
they have demonstrated their 
worth for heavy hauling 


in connection with trailers 


in an unmistakable way 
during the past year. Thi 
first class includes capacities 
varving from 500 pounds to 
1 ton, the second from 1 ton 
third 
ill vehicles of larger 
than 


Naturally, there is a greater 


to 214 tons: the 
includes 


capnorty mentioned 


field for commercial vehicles 


coming into the first classifi- 


cation and as the light 


chassis production Is one 


easily carried out by the 


same methods dev eloped for 





producing pleasure cars, thet 





engine and freak roller and 
friction drives noted in former 
years. The situation is about 
the same as during the past 
of the 
employing 
circulating 
pumps, the remainder using 
the natural or thermal cireu- 
The centrifugal pump 
is the type favored for water 
The cast radiator 
case is becoming much more 


vear, SO per cent 


cooling systems 


mechanical 





lation 
circulation 


popular, the number- con- 
templated being practically 
that of last year. 
radiator case is 
found on 44 per cent 
models. The sheet 
case is continued on 
all delivery cars, 80 
the percentage is greater. 
The cores are mostly of the 
tube type, 
cellular cores 
this year 


double 
The 
now 
of the 
metal 


cast 


nearly 


finned round 
though 


are being 


more 
fitted 








use fulne ss has been 


increased because of 


field of 


greatly 


























the reduction in price possible 
Delivery cars usually follow 


details 


pleasure car practice it 


largely built up of 
marked 
smaller cars is a change to truck practice in some essen 


tials As 


speeds than 


and are pleasure car 


components. A tendency noted in even the 


most delivery cars are intended for higher 


commonty advised for commercial work, 


pneumatic tires are always used Even when pleasure 


car chassis designs are followed, the frames, springs 


wheels and other parts are made more substantial than 


in a pleasure car of the same This is necessary 
! truck is 


than a 


power 


used every day and covers more 


The 


average delivery car capacity is 1,500 pounds and very 


vecause & 


ground passenger carrying car would 
few parcel cars of less than 1,000 pounds capacity are 
now being mad Those having l-ton capacity are now 
being built along truck lines, several entirely new designs 
offered for the 1917 that 


mobility and speed of the lighter cars with the strength 


being season combine the 
and ability to stand continuous service usually attributed 
only to the heavier designs. The improvements made 


in heavy duty trucks are detail changes intended for 


Four-wheel road tractor of military type hauling a train of trailers 


trucks and dual on about 23 per cent. An increasing 
application of electric starting and lighting systems has 
made for « material reduction in the number of magnetoes 
used and in many cases, the battery ignition methods so 
well developed in pleasure car practice are supplied. 
All truck makers furnishing the electric system do not 
include it as regular equipment as nearly 30 per cent 
$150 for 


and starting 


of those favoring it make an added charge of 


fittings. The reason that electric lighting 
is so long overdue in truck practice is easily explained 
\ heavy truck, running on solid tires, having a rigid 
frame and substantial body construction and equipped 
with very strong springs is not the ideal foundation to 
which to apply the electric systems developed for pleasure 
car use. The vibration factor was a serious one, espe- 
cially to the storage battery and regulating devices and 
even the lamp filaments suffered Taking into con- 
sideration the fact that the legal requirements could be 
met by using oil lamps and gas lights, which were much 
less costly than the electric systems and that 


trucks were used in the daytime when commercial pur- 


most 
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than last. 

The selective gear-set in 
the three-speed form located 
as a unit with the motor seems to be the most popular 
on light and medium capacity trucks though the four- 
speed type with amidship location is gaining favor in 
heavy truck construction. This trend is logical and the 
use of four speeds is more necessary on large trucks. 
Owing to the long wheelbase of the heavy capacity 
vehicles, the use of the unit power plant calls for am 
excessive length of driving shaft. Naturally, placing 
the gearbox nearer the axle shortens the power trans- 
\ small gain is noted in the number 
of individual clutch gearboxes and a reduction in the 
planetary gearing. Only one make of light car chassis 
now features this construction and this is really a pleasure 
ear job. Considerable difference of opinion obtains 
relative to the best type of clutch. The dry disk has 
gained at the expense of the cone; the dry plate at the 
expense of the multiple disk in oil bath-type. The 
percentages are about 51 for the dry disk, 25 for the cone 
and 14 for the dry plate. 

Considering the chassis details, and taking the frame 
as the main element, we find an increasing use of pressed 


mission member 
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Change speed gearing types used on 1917 motor trucks, and how they 
are favored by truck makers 


steel shapes, which is to be expected more and more as 
truck designs are standardized as this is the best afid 
cheapest material if the quantity made permits of dis- 
tributing the cost of dies over a sufficiently large number 
of frames. Practically no wood is now used in frame 
construction. are found on nearly 
68 per cent of trucks, rolled channel steel on 30 per cent. 
and in rare instances, on special duty or heavy trucks 
we find rolled I-section beams for main and cross-mem- 
bers. The semi-flexible frame construction is found 
on over half the number of models, these being the 
medium duty type. The lizht wagons have 
frames that might be referred to as flexible and these 
form one fifth of the number of 
heavy duty trucks, more rigid frames 
and form about 30 per cent of the total 

Practically all truck 


Pressed steel frames 


delivery 
about models. The 
of course, have 
springs are of the semi-elliptic 


elliptic and cantilever 


its brake drum in 94 per cent of the models, the foot 
brake in 82 per cent. Foot-brakes are applied to the 
driving or countershaft in 16 per cent of the trucks. 
Nearly all double-chain driven trucks have counter- 
shaft brakes and these are invariably actuated by the 
service-brake pedal. Center location of the gear shift- 
ing and hand-brake levers is more widely used, about 
Sl per cent of truck models following this practice, 
showing a slight gain over last year. Right -side placing 
has decreased from 19 per cent in 1916 to 14 per cent 
in 1917. This is about the same decrease as the gain 
in center control. Hand spark advance and accelerator 
pedal carburetor control are general; automatic spark 
advance showing a slight loss and fixed spark advance 
a slight gain though neither of these are so pronounced 
as to indicate a decided trend in either direction. 

The improvement in the electric truck has been more 
in the nature of detail refinement and efforts are being 


Two features incorporated in some heavy duty truck motors: combined inlet 
and exhaust manifold at A; speeu regulating centrifugal governors at B 


truck users have disregarded the cauticns of the truck 
maker and have used four-wheel trailers, thus practically 
doubling the carrying ability of the trucks and as ex- 
perience shows, with no appreciable injury to the truck 
mechanism unless the unreasonably 
worked. So much interest now prevails in trailers that ' 
some of the truck makers have previded towing hooks 
and have strengthened their frame construction so 
trailers may be used without injuring the towing vehicle 
chassis. Of course, the special road tractors are built 
expecially for this work and as some are provided with 
winches driven by the engine, they can pull! their loads 
over poor roads and up grsdes where the tractor would 
not have sufficient traction to haul them im the 
ventional manner. 

This without a 
brief reference to the experiments that are being carried 
on with a view of eliminating the differential 


combination is 


ceon- 


discussion would not be complete 


Some 


























































type. The three-quarter springs 
are found only on adapted chassis following pleasure-car made to promote their use by various battery service engineers believe that one piece, undivided drive-axles 
practice. The rear springs joining the two tractive 
act as torsion members a wheels give practical results 
on 83 per cent of the trucks Fn Oe eee Seren Ceuren CONTROL. EXPRESS BODY and show that the dit- 
and take the driving push UNIT POWER PLANT 27 HORSEPOWER oe er ferential mechanism is of 
on 55 per cent Radius aay Rhy, ee ON LEFT SIDE VA little value Others favor 
rods are provided on many CAST STARTING FUEL TANK vA TOP WORM DRIVE AXLE the positive traction types 
of the heavy duty trucks UNDER SEAT / of differentials, but the 
to relieve the springs of yt greater proportion of truck 
the driving thrust, about Cune makers who are satisfied 
40 per cent of the 1917 T SPRING LT aA} 39 —_——— to work along conservative 
trucks being so equipped. lines, use a differential and 
This 1s small loss from let the venturesome experi- 
the figures of the year 1915. = menters actually deter- 
The top worm is the tty | PRESSED Oo mine if the differential 
, TORQUE AND DRIVING ! 
accepted method of final THRUST THROUGH gear can be dispensed with. 


drive, having made a big 
gain during the past year 
as 62 per cent of the trucks 
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SPRINGS Another development 
worthy of mention is the 


large sale of adapted, spe- 








will be driven by this SOLID TIRE SQUARE SPOKED % REAR SOLID TIRE cial rear axles, auxiliary 
means. The double side lisa WOOD WHEEL oe enat uae fal frames, etc., devised te 
chain has lost materially, transform a popular light 
the internal gear double Composite truck showing trend of design in 1917 weight pleasure car into 
reduction type has also one-ton capacity truck. 
suffered to some extent in the esteem of the truck and exchange plans so a newly charged battery can be These have not been used under varying conditions 
builders. The proportion of the former has decreased supplied in place of a depleted one in a few minutes. long enough yet to determine their real value and in- 


from 33 per cent in 1916 to 20 per cent, that of the 
latter from 13 per cent to 10 per cent. Wood wheels 
predominate, about 94 per cent of the trucks being 
equipped with square or oval -spoked wheels, the former 
being most popular. Steel castings are employed as 
tractive and directive members on some of the heavier 
trucks and special service types but have not made 
material gains for regular truck equipment where the 
advantages of the wood wheels, notably their shock- 
absorbing qualities and lesser cost are well recognized. 

The trend of practice in control elements is well 
defined. Left side location of the steering wheel is 
found on 68 per cent of.the models, a very slight gain 
being registered in favor of right-side placing. Hand 
and foot brakes work on the rear wheels in most cases. 
The hand brake retards the rear wheel directly through 


Obviously this increases the radius of action of the 
electric. Another scheme is a decreasing rate as current 
demands augment so that the more electric trucks a 
firm operates, the less the individual trucks cost to run. 
Improvements are being made in batteries, higher 
capacity groups of materially less weight now being 
available. It is natural to expect a growth in the use 
of electric vehicles during 1917 as their advantages in 
urban delivery and trucking service, for short hauls 
and routes having frequent stops are becoming more 
generally recognized. 

While the advent of the trailer several years ago was 
frowned upon by engineers of motor truck companies, 
special tractors have been sold intended to furnish the 
power for a road train of trailers and these have worked 
out so well that they are finding ready sale. Many 


fluence on the depreciation of the power producing 
elements of the original chassis which have not been 
strengthened proportionately as the load carrying 
members have. Considerable work has been done on 
devices for the carburetion of the heavier hydrocarbon 
oils but gasoline still reigns supreme as the practical 
fuel, and no really successfully solution of the problem 
in the form of a kerosene carburetor that will compare 
favorably with those using more volatile fuels has yet 
appeared. 

It is expected that the coming year will 
marked material progress along this line, as many truck 
motor builders are providing dual manifolds in which 
the intake passages are surrounded by the exhaust gas 
and a pre-heating effect obtained that prevents conden- 
sation of heavier fuel vapors. 
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Some recent developments in the motor-truck field. A. Cast case, finned tube 
B. Worm drawn live axle without 
. Attachment to convert pleasure car to 1-ton truck 


radiator follows gig practice. 
differential gearing. 





Power plant types, used in the 1917 motor truck, showing in detail diagrams 
of the engine with block casting, and the four-cylinder engine 
with the cylinders cast in pairs 
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Little cu sand blisters in one's tires can be repaired wit! 
this ‘ iizer before they develop into blowout rhe 
procedure ts mple Clean the cut, fill in Para rubber according 
to simple directions, clamp in place the leanizer ind | SS 
the buttor When complete vulcanization takes place the 
button a maticaily jumps out 


A folding truck body for the roadster 


It not infrequently happens that the owner of a roadster desires 








A magnetic lamp that sticks in place 


An electro-magnet in the base of thir lamp permits it to be 


to carry either a few pieces of baggage or a considerable quantity stuck onto any steel or iron member of the automobile, 
of merchandise In such instances the folding truck body here shedding the rays of light where they are required. The 
illustrated is just the thing for him Ordinarily folded over and device operates from the six-volt battery of the car, and @ 


giving the car its normal appearance, the body can be brought 


into immediate service 











An automatic rear signal 





i g of lisk mounted at the end of Made of steel electrically welded, light in weight yet 
fiexibie ari the latter being n m a strong and durable, this type of tire holder is simplicity to be at an end 
pi teal m ! rear signal automatica itself It requires no separate attaching irons, since it is without stopping the 
swing | to vertical each time bolted directly to the frame of the body Phere is without losing one’s temper 
the bral f f ipplied \ steel cord nothing t work loose. for it is made in practically 
inside a flexible steel tube runs from the drum one piece It is provided with a simple locking de und controlled by 
to a bracket beneat! he car, and from tl vice to prevent theft All that is required is a good standing. by moving a lever 
wacket a a} ! ! ke | padlock 

aaron ag ~~ ] 








Hand signal that cannot be overlooked 


Simplicity in tire holders 


ten-foot connecting cord enables the lamp to be used on any 
part from the 


hood to the license tag at the rear. 




















inconvenience he has experienced with the usual top 
the driver without leaving the seat 


A top that is raised by moving a lever 


Che troublesome procedure of raising an automobile top during stormy weather appears 
Here we have an automatic, disappearing top which is raised or lowered 
car 


without 
in fact 


any physical exertion; without soiling any clothes; 
it is claimed to relieve the automobilist from every 
The new top is entirely operated 
while the car is either moving or 
The top is entirely concealed when not in use, and is wound 


iround a roller in a compartment in the rear of the body 

















A foot warmer that burns compressed coal 





A handy lamp 


Being held in place on the back of the To those who motor in winter as well as in summer. the discomfort of cold feet is only too well known Worn on the user's head by means 
chauffeur alove his hand signal lamp Reasonable in cost yet invaluable in the service rendered, foot warmers of the type here illustrated can be of a band, this inspection lamp 
cannot be overlooked either by its user or employed in making winter touring far more pleasant The fuel employed in the heater is compressed throws the light where it is most 
the driver of another car The two coal in the form of bricks, which burns without flame, gas, odor or smoke. It imparts a uniform heat that needed, thus leaving the hands free 
candiepower lamp is enclosed in a polished not only warms the feet of the motorists but also the entire tonneau of the car. The heater is en- to carry on the work. The battery 


rubber band 


nickel case. held In place by a 
! is provided wit! hb necessary 


tirely self-contained and readily portable, and is covered with neat carpet that may 











be renewed whenever 


is carried in the pocket or any other 
convenient place 














A bumper that really protects 


The bumper here shown is a strong. massive, steel guard able 
to withstend almost any conceivable blow, yet possessing all the 
grace and beauty of massive strength in its lines. Even a full 
tilt, head-on collision at 15 miles an hour causes the occupants 
of the car to fee! but a soft recoil of six to eight inches. 


A long-lever jack for heavy cars 


The average jack is hardly suitable in the case of an extra heavy 
car or motor truck, but the long-lever jack presented in this illus- 
tration is especially designed for the heaviest class of work It 
depends for its strength upon the long lever and rigid construction, 
and is sufficiently light to be readily carried about. 


NEW IDEAS IN AUTOMOBILE ACCESSORIES 


steering wheel 


Combination lock 


The car owner who uses this combination lock steering 
wheel can rest assured that his car is safe from theft or “ joy 
riding." When locked the steering wheel operates in the 
usual manner, but when unlocked the steering wheel revolves 
loosely on the hub, which is keyed on the steering post. 
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A glareless lens for the headlights A mechanical bookkeeper for running costs A lens made of many lenses ‘ 
This headlight lens has five major advantages This instrument is a veritable mechanical bookkeeper. Among other Most popular has been the lens here illustrated r 
— First, it gives a headlight a range of at least 500 feet things it records the mileage secured with each tire, it determines which my be applied to any conventional type i 
when a standard bulb of 21 candle-power or more is accurately the gasoline and oil consumption, it instructs the driver of headlight. In reality this headlight lens con- < 
' roperly focused. Second, it eliminates all glare. regarding the adjustment necessary for every 500 or 1,000 miles, sists of a large number of separate lenses, so 
hird, it penetrates fog, dust or smoke. Fourth, it it gives speed indication from 1 to 75 miles an hour, and it gives adjusted as to give a main beam of light and a 
has strong side-light which illuminates the roadside the trip mileage and season mileage. It is intended to replace po ae pate if but nevertheless important 
Fifth, it never clogs up with dust or mud in summer the ordinary speedometer and like it is driven by a single flexible diffused light over the entire road ahead. So } 
or with ice or snow in winter. It is readily installed shaft. The various readings are obtained by turning the rim of the effectively does the lens do its work thet head 
in any headlight. instrument. lights equipped with it are positively non-glering , 
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A cleaner for the windshield Better doors for the car A heater that uses exhaust gases 
Attached to any windshield in two minutes or less, this little device The necessity for slamming the doors is entirely eliminated At practically no cost it is possible to heat an automobile 
may often be the means of avoiding serious accident during rain or and so are the rattling and accidental opening of the doors in in winter, using a heater of the type illustrated here 
snow, for it enables the driver to secure a clear vision through the this new type of automobile door lock, yet it permits the doors A portion of the exhaust gases are diverted throuch a 
shield by merely giving it a turn For closed cars the device is made to be opened witb little effort. It eliminates also the use of flexible tubing into the heater proper, the amount of heat 
to be attached through the glass, in which case the time required for rubber, it holds the door against the jamb, it allows a neater being regulated by a valve. Heaters of this kind ar 
installing it is increased to 12 minutes. The wiper member may be finish for the jamb and interior trim of a car, and it creates a obtainable in a wide range of styles, either for installa 
adjusted to suit the user considerable saving in labor and material in fitting the doors tion above the floor or set in flush with the car floor § 
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A substitute—and decided improvement—for the tow-line A spot light with many features ¥ 
All the dangers of the ordinary tow-line are said to be eliminated by the use of this new device, a towing pole. It con- A number of unique features make this spot lamp conspicuous among 
sists of a rigid link with an ingenious shock absorber in the shape of a spring that takes up the jar. It is made of double numerous other spotlights on the market It has three sets of silvered t 
ing strength steel tubing and can be adjusted to any length between 5'4 and 8 feet. It is arranged to clamp to the front or rear reflecting surfaces, a concealed pilot bulb invisible to the eye, a central! 
joy of any car, and padding is provided to avoid damage to the paint and varnish. Heavy leather straps secure it in place. With beam bulb, a switch on the handle for turning on and off the main buii, 
the this device the distance between the cars is not great enough to tempt either a pedestrian or a driver to come between them, a focusing device, a twin bracket adjustable tc any windshield, straight 
ves 48 may happen when a long cable is used; and the disabled machine is safe from accident on any grade, because of the rod or tapered, a universal joint, and 5 feet of connecting cabie with copper 
design of the tow-line. terminals. The spotlight has a diminishing rear-view mirror 
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Attacking the Motor’s Mightiest Enemy 


Methods of Preventing and Removing Carbon Accumulations 


— the motorist, carbon is one of the most important 


chemical elements. In varying proportions it enters 


into the the steels that form the very 


the 


therein 


composition ot 


groundwork of his car, its amount determining 
nature of the steel and the quality of 


that make the 


temper 


In gasoline ind other fuels wheels go 


round it is one of the chief elements, for petroleum 


products ar hydroc irbons in on iorm oF inother 


(nd, regardless of the apparently misleading statements 


some Oil manulacturers, it ts constitu- 


an important 
ut of the lubricant which they may have claimed to be 


ibsolutel hree 


By John S. Harwhite 


prevent the formation of an undue amount of carbon 


Consequently, correct quantities of a lubricant of the 
proper consistency, which will not easily work its way 
on the cylinder walls, past the piston rings, and thus 
will reduce the amount 
can be the 


like the 


air is so proportioned that there is suffi- 


into the combustion chamber, 
that 


oil. In 


of carbon formed from burned-out 


lubricating manner, if mixture of 
gasoline and 
cient of the latter to combine with all of the hydrogen 


and carbon in the former to produce a completely com- 


bustible mixture, there will be a minimum amount of 
carbon “left over’’ after the explosion. It is for this 
reason that a ‘“‘weak”’ mixture, or one to which an 
excess of air has been added, 1S less conducive to carbon 
formation than is one in which the _ proportion of 


But 
responsibility of the lubricant for the formation of car- 


gasoline vapor to air is higher than is necessary. 


bon does not rest alone with the quantity that finds its 


way into the combustion space. The nature of the 
carbon residue, or ‘“‘coke,”’ that is baked out, may vary 
with different grades of lubricant. In some it may be 


a hard, scaly formation that clings to the interior sur- 


formed, and among these kerosene is probably the most 
important of the “home’’ recipes, although denatured 
alcohol may be used in the same manner, and has its 
adherents. 
cently been freed of all carbon accumulation, it is syf- 
ficient to admit a small stream of kerosene through the 
auxiliary intake valve of the carburetor when the motor 
is well heated amd is running at a fair speed. Some 
experts recommend a mixture of two-thirds kerosene 
and one-third lubricating oil. A pint or so of this 
poured into the carburetor at such a speed that the 


In a new motor, or in one which has re. 


motor will not become stalled, will soften the carbon 
deposit so that the succeeding explosions will blow the 
portions thus loosened out through the exhaust valves 
muffler into the air. A secluded spot should be 
found for this undertaking, the dense 
volumes of smoke emitted from the exhaust, after the 
motor has striven to digest a pint or so of kerosene, 
will prove exceedingly annoying in a populous com- 


and 
however, as 


munity. 
If a motor has been badly carbonized, in addition to 
the above procedure it is well to add two or three 


tablespoonfuls of kerosene to each cylinder 





f carbon.’ Therefore, carbon is as 
necessary to the construction, operation and lubrica- 
tion of the motor car as is air for the inflation of the 
tires, or for the completion of the proper combustible 
charg: 

But im all of these forms carbon is present in the 
proper quantities, dished up ready to serve, as it wert 
The motorist need not concern himself with it, for it 
has been cared for by the manufacturer of the car in 
the case of the steels, OF bv nature herself in the case or 
the fuel and lubricating oil It is with its free and 
uncombined state that the motorist is 
most concerned for in this form it con- 


stitutes what ha come to be considered 


one of the most annoying results of motor 


ir operation 


The incrustation of carbon in the com- 
bustion apaee of the cylinder, where it is 
deposited on the piston heads, cylinder 
heads, valves and spark plugs of the motor, 


a condition which interferes with the 


f 


proper operation of the engine almost as 
seriously as does a fault with the cooling 
system, leaky valves, or unreliable ignition 


By virtue of its 


irbon is ® poor conductor of heat 


phy sical properties, 
For 
this reason, its gradual accumulation on 
the interior of the cylinders forms a coating 
which retains the heat within the combus- 
tion space and which thereby offsets, to a 
large extent, the cooling effect of the water 


circulating system, or other cooling me- 





when the motor is still hot, through the 
pet cocks or spark plug openings. This 
may be done in the garage and the motor 
should then be allowed to rest overnight, 
which will give ample time for the kero- 
sene and gases, formed upon its contact 
with a hot motor, to act upon the hardened 
carbon mass. 

As was noted in a preceding paragraph, 
the the 


explosion in the average gasoline motor 


temperature attained at time of 
approximates 2,000 deg.; but steam will 
form from water at atmospheric pressure at 
212 deg. The temperature in the cylinder, 
therefore, is 
steam if a small amount of water is admitted 
through the intake valves, but is great 
enough to superheat this steam to a point 
which many motorists believe is ample to 
break up the carbon formation. Small 
quantities of water may be poured through 


not only sufficient to form 








dium. And by virtue of this action are 
symptoms of carbon deposit baffling, for 
the motor which is suffering from this 


malady will not necessarily indicate its 


overheated condition by an _ excessively 





the auxiliary inlet valve of the carburetor 
when the motor is well heated in much the 
same manner as that recommended for 
kerosene, and the driver may be assured 





hot radiator or by boiling water, for the 
heat is not transferred to the circulating 
system because of the insulating properties 
of the carbon. The most noticeable effect 
of a badly carbonized motor is a pronounced 
fact, 
itself 
knocking is similar to 


knocking on a slight grade, or, in 


whenever it is called upon to exert 


under load This 


that which occurs if the spark is unduly 
advanced when the motor is laboring on a 
hill, and is caused by pre-ignition, due to 
built up 


which has become incandescent 


a carbon point which has been 


and from 
the excessive heat Incandescence of this 


earbon point is sufficient to cause com- 


the the 
pression has reached its maximum amount. 


bustion of charge before com- 
An excessive accumulation of carbon in 
several 
nearly all of which are within the control 
of the If we look upon each 


a motor may be due to causes, 


operator. 








that the added in this will 
quickly be turned to steam and cannot 
damage the cylinder walls or piston, or 
interfere their lubrication. An in- 
teresting carbon removing device makes 
use of this theory by connecting a valve 
with the inlet manifold and running 4 
lead to the water circulating system. In 
this manner hot water, in the proper 
quantities, may be whenever 
desired, merely by turning the valve. 

It must be remembered that pure carbon 
is insoluble—therefore there is no such 
compound as a carbon solvent. Various 


water way 


with 


supplied 


chemicals may serve to loosen or soften 
the carbon, but it must be expelled in its 
natural state through the exhaust valves 
and muffler. There are several prepara- 
tions available which are intended to mix 
with the fuel and which therefore form a 
portion of the combustible charge. The 








cylinder of the motor as a small still into 
which hydrocarbons in the form of gasoline 
vapor and lubricating oil are fed, 
from which the more volatile and inflammable portions are 
expelled after the ignition of the charge, we can see 
that theresidue—which is neither volatile nor inflammable 

will remain in the ‘“‘bottom of the still’’ and will grad- 
ually be built up. When we realize that the temperatures 
of combustion in the average gasoline motor are in the 
neighborhood of two thousand degrees Fahrenheit, and 


and 


that carbon in its natural state is practically incom- 
bustible, we can readily understand why it is the carbon 
residue that will remain as the product of this natural 
distillation process 

But all of the carbon that enters the cylinders in the 
form of fuel and will be distilled out. 
A large portion ef it combines chemically with the 
products of combustion to form the exhaust gases. It 
is in reality, the of carbon, which 
eannot be combined with the air and other gases to 
form these products of combustion, that accumulates 
in solid form on the surfaces of the interior of the cylinder. 

It is obvious, therefore, that restriction of gasoline 
and oil to the proper quantities will, in a large measure, 


lubricant not 


therefore, excess 


A near view of the vacuum cleaner used as a carbon remover 


faces of the cylinder with the tenacity of the barnacle 
to a wooden ship, or it may be of the dry, powdery 
kind, similar to soot, which may be wiped off with a 
cloth and a large portion of which will be blown out at 
or the dried out 
lubricant remaining after each explosion may be in 
the form of a sticky, gum-like substance, which will 
remain in a more or less plastic condition and which 
will attract to itself all of the particles of road dust 
which may be sucked in through the carburetor. This 
will eventually become baked hard and dry and will be 
as difficult to remove as will the hard, scale-like carbon 
In fact, it is probable that road dirt reach- 
ing the cylinders in this raanner forms at least 25 per 


ach opening of the exhaust valves; 


formation 


cent of all the ‘“‘carbon”’ found in motors. 

Regardless of the precautions which may be taken 
to select the proper quantity and quality of oil, and 
the proper mixture of gasoline vapor and air, it is im- 
possible absolutely to prevent the formation of carbon. 
There are various remedies employed, however, which 
the amount which would otherwise be 


will reduce 


saree eaers A aT 
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stated object of some of these is to form 
a chemical action which will cause all of the 
excess carbon in the mixture or oil to com- 
bine with the exhaust gases. But in the majority of in- 
stances, “inventors” themselves claim ignorance of the 
scientific basis upon which the action takes place. In 
other “carbon preventives” which are added to the 
fuel tank, a film is supposed to ke formed on the piston 
and cylinder surfaces on which the carbon would be 
deposited. This film is in the nature of a lubricant 
which will withstand intense heat and which there 
fore eliminates any “anchorage” to which the carbon 
deposit might otherwise attach itself. 

But in spite of these precautions, carbon will eventu- 
ally form. Such devices as have been mentioned may 
serve to put off the day when the metor must be thor- 
oughly cleaned, but come it will, after two, five oF 
twenty-five thousand miles of use. The “old reliable” 
method of removing carbon was to remove the cylinder 
or the cylinder heads and to scrape all surfaces thor- 
oughly. Steel scrapers of various shapes are provided 
for the purpose, and in this manner the motorist may 
assure himself that all parts of the interior have been 
(Concluded on page 46) 
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- as the diameter of the piston is 7 inches 
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The Vacuum Operated Brake 


7O one familiar with current mechanical engineering 
LN practice will deny that the airbrake so wicely used 
in railway work is the best form for this purpose and one 
that makes it possible to control a heavy moving mass, 
with minimum exertion on the part of the operator. 
The idea of using an airbrake on automobiles is not new, 
as various modifications of the Westinghouse braking 
system have been designed and fitted to cars in an ex- 
perimental way. A new form of brake actuated by 
yacuum or engine suction has been worked out that 
makes it easy to control the speed of the largest and 
heaviest automobile with very little exertion. As it is 
being marketed by an accessory manufacturer of national 
reputation that this 
system of braking should be given some consideration. 


after severe tests it is evident 
The idea of the brake operation is the using of suction 
prevailing 1n the intake manifold while the engine is 
running. While the reduction in pressure is but a few 
pounds per square inch, this may be converted to a useful 
force by using a piston of large area. The inventor 
states that a force of about 10 pounds to 


the square inch is available as a rule and 


and its effective stroke 4 inches it will be 
evident that a considerable force for brake 
actuation is available at the piston-rod. 
This is joined to a system of reducing 
levers which reduces the travel of the brake- 
rod and multiplies the operating force con- 
siderably. The the air- 
brake cylinder, the control valve, and the 
the various units 
a typical automobile are 


construction of 
methods of installing 
in the frame of 
clearly outlined in accompanying illustra- 
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Electric Drive and Gasoline Drive Used Inde- 
pendently or in Conjunction 


N interesting development recently announced 

shows that all automobile engineers are not entirely 
satisfied with the features of the accepted motor vehicle 
types. An apparently successful effort to combine the 
advantages of the electric automobile with those usually 
associated only with the gasoline propelled type is repre- 
sented by a radical new design known as the ‘“dual- 
power” car. In this vehicle, which is illustrated here- 
with, the general body lines and ease of control are 
those commonly attributed to the luxurious electric 
automobiles while the speed and increased radius of 
action of a gasoline car are also incorporated in the 
design. The power plant is a combination consisting 
of a 14-horse-power, four-cylinder engine mounted at 
the front of the frame in the usual position and a motor 
generator placed immediately back of the engine. A 
magnetic clutch is interposed between them. A 24-cell 
storage battery is used, carried at the rear of the frame, 
but owing to the combination with the gasoline engine 
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tion. ™ 
A control valve of a simple construction 

is interposed in the pipe line joining the 

intake manifold and the brake piston 

chamber. This valve may be operated 

either by hand or foot as is most con- 

venient. The internal construction of the 

valve is such that the brake may be applied - 

with different degrees of pressure. As the 

pull on ithe brake-rod is determined by ( 


the depression in the brake cylinder, any- 
thing that this 
depression will correspondingly alter the 
this auto- 


will lessen or increase 
braking force. The valve does 
matically. When the 
trol plunger is depressed, 


con- 


Vacuum brake system and its parts. 
cylinder. 
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INDUCTION | “BRAKE CYLINDER 
MANIFOLD CONTROL VALVE 


Behe SIDE 
SUCTION PIPE 


B. Sectional view of the control valve. 
the brake system is installed 
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A. End and sectional views of the brake 
Cc. How 
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gasoline engine or by both simultaneously. The meaxi- 
mum speed of 35 miles per hour is a reasonable speed for 
a vehicle of this character. A good feature is that 
when driving with the internal combustion engine as 
power all of the energy that is produced that is not 
needed to drive the machine at a certain speed is con- 
served, because the electric machine automatically 
becomes a generator and charges the batteries. If for 
any reason the fuel supply should become depleted, the 
current available from the battery will prepel the car 
30 miles over average roads on the full charge. If a 
steep gradient is encountered, the two forms of motive 
power may be used as a boosting action can be obtained 
by utilizing the electric machine as a motor. There is 
no danger of stalling the engine, because should the 
engine cease to function the electric machine would 
crank it over at several hundred revolutions a 
minute and of course immediately start it again. 

The electric devices are very similar to those formerly 
used in the single unit starting and lighting systems 
which were very popular for a time, except that the 
combined motor-generator is of sufficient power to 
turn over the engine and propel the car 
at the same time. Even the very small 
starting motors used on so many gasoline 
automobiles at the time will 
drive the car a short distance on the 
charge contained in the ordinary small 
storage battery of 6 volts, 100 
hours’ capacity. There is no reason 
therefore, why the should 
not work equally well as far as reliability 
is concerned as the thoroughly tried. out 
starting and lighting system. 
combination of the two 
possible to get 45 


present 


ampere 
combination 
one-unit 


) The 


power have made it 


sources of 


miles travel from one gallon of gasoline 
Considering the size and weight of the car 
and the maximum speed obtainable this 
given doubtful 
technically 


figure is apt to be con- 
sideration by the 
As the engine is of low power it is possible 
to drive the car 30 miles on a gallon of 
gasoline. When it is explained that in 
doing this sufficient 
generated to charge the batteries for an 
additional 15 miles it will be apparent that 


informed. 





surplus current is 


the figure is not overstated, 
A marked feature that will be 
ciated is the elimination of the charging 
methods ordinarily followed 
in all electric cars where the 


appre- 





spring 


cylinder 


this compresses a 
which the 
valve and provides a passage 


moves 


between the suction pipe and 
the brake cylinder and also 
prevents the entrance of air. 
Just as soon as the pressure 
back of the valve is reduced, 
the pressure of the air on the 






other side forces it up ReviatoR gi CYLINDER 
against the spring, closes 
the suction passage and in 
this way the amount of 


vacuum in the brake cylinder 
is controlled by the degree of 
movement of the 
plunger. The spring is of 
such strength that if the 
plunger is fully depressed 
the valve will not be opened 


control 


by air pressure. As soon as 
the operating lever is re- 


leased the valve cylinder 
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current is taken from a power 
or lighting circuit. With this 
the battery 
source is an in- 


construction 
charging 
tegral part of the car and 
very little and ex- 
pense are entailed by battery 
charging 
The weight of the machine 
is slightly more than 3,000 
pounds, whereas that of the 


trouble 


and maintenance 


24 CELu STORAGE 
BATTERY 





standard electric of the same 


type would be over 1,000 
pounds more. Owing to the 
small size of the 24-cell! 


storage battery considerable. 
space is available in the rear 
compartment to carry an 


Re- 


versing is easily accomplished 


extra tire and supplies. 


a heel pedal 
front of the 
driver's The general 
arrangement of the gasoline 


by means of 
the 
seat. 


carried at 








moves back to the position 
shown in the drawing, cutting 
off the suction opening and 
providing a bypass so that 
the outside air goes into the cylinder, releasing brake. 
The cylinder construction is similar to that used in 
braking railroad trains. The cylinder is of pressed steel 
and the head is a steel casting. The weight is but 12 
pounds. The simple steel piston uses a leather cupped 
Washer packing. As long as the engine is running, or 
rather turning over, whether the motion is produced by 
the explosion of gasoline in the cylinders or by the over- 
Tunning action of the rear wheels when descending a 
grade, which of course, drives the engine through the 
axle driving gears and propeller shaft, a full application 
of the brakes is possible. The method of installation 
consists of connecting the brake cylinder to the intake 
manifold by a length of tubing in which the control valve 
is interposed. Instead of connecting the brake linkage 
to a foot pedal or hand lever, it is attached to a link 
operated by the piston-rod, which is clearly shown in the 
detailed drawing of the brake cylinder. It is said that 
sufficient power is obtained to slide the wheels even if the 
tar is running at a speed of but one-half mile per hour. 
In tests this very slow speed was obtained by driving the 
ear through the medium of the electric starting motor. 





A car that may be driven either by electricity or by gasoline, independently or in conjunction 


only one-half of the usual number of cells is provided. 

The control levers on the top of the steering column are 
practically the same as those of the gasoline automobile. 
The shorter of these is the engine-throttle control, which 
actuates the magnetic clutch when moved from neutral, 
connecting the electrical motor generator with the 
gasoline engine and then regulates engine speed by 
altering the gas supply. The longer of the levers is the 
electric controller which changes the electric motor 
speed. The usual form of foot actuated brake is 
provided, but this is not needed in ordinary driving as 
the car may be brought to a stop without difficulty 
through a braking action obtained by utilizing the electric 
generator function of the motor-dynamo. It will be 
evident that the machine can be started, operated 
through its entire range of speed, and stopped with the 
simple motion of a thumb and forefinger. There are no 
sliding gears to shift as in a gas car and consequently 
no hand lever corresponding to the speed selecting lever 
of a sliding gear transmission. 

The arrangement of the various units is such that the 
car can be driven entirely by electricity, solely by the 


power plant is the same as 
would be followed in a light 
gasoline car. The drive from 
the end of the motor generator shaft to the rear 
axle is through two universal joints and a tubular drive 
shaft. The arrangement is such that when the car is 
descending a hill, by using the electric machine as a 
generator, the speed of the car is reduced and at the same 
time considerable electricity is being generated which 
is stored in the battery until needed. While this ear 
marks a radical departure from accepted automobile 
practice the manufacturers have so much faith in its 
efficiency that they have discontinued making the line 
of straight electric drive cars formerly produced and have 
concentrated the entire energies of a large organization 
on the dual-power car. 


Steel Wire Tires for Auto Trucks 


HE Germans have had to resort to steel tires for 

auto trucks instead of rubber because of the extreme 
scarcity of the latter. A dozen or more fine stee! 
threads or wires are woven together and fixed over an 
inner band of rubber. This steel cover will last while 
the wheel is covering about 3,500 miles; it then has 
to be replaced. The rubber inner band can be used again. 
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Where the hose connection is at the curb level, there is difficulty in securing 
uniform or complete drainage to the tank of the automobile 


The Elusive Measuring Pump 


A frequent source of short measurement. Excessively long hose required 
because the measuring pumps are set back from the curb 


How the Purchasers of Gasoline May Be Protected Against Intentional and Unintentional Fraud 


wits the increased price of gasoline and the general 
dependence of owners of automobiles upon the 


measuring pump ot w ivside supply station 


garage, there is much concern over the 
possibility that often the measure is 
seriously short, as a result either of the 
dishonesty of the seiler or of defects in the 
measuring apparatus. The subject has 
attracted the attention of weights and 
measures officials, national, and local, and 
the National Bureau of Standards has 
investigated the matter and recently has 
published Bulletin No. 81, on ‘“‘ Liquid 
Measuring Pumps.” a ad 

In the state of Pennsylvania there are 
approximately 30,000 gasoline measuring 
pumps through which over 200,000,000 
gallons of gasoline and other oils were 
sold in 1915 In New York City alone 
there are over 7,000 of these pumps, while 
hardly a village in the United States is 
unprovided with such a device for the retail 
sale of gasoline. Over most of these there 
is not the slightest attempt at supervision 
in the interest of accuracy. That many 
measuring pumps are not above suspicion 
has been more than proved by the Bureau 
of Standards officials. 

The tolerances for gasoline measuring 
pumps adopted by the Bureau are 1 cubic 
inch in deficiency and 2 cubic inches in 
excess. With the standard gallon con- 
taining 231 eubiec inches, this allows a 
margin of error of approximately 1 and 2 
per cent, respectively Of 79 measuring 
systems of various types selected at random 
and tested in different cities, 55, or 70 per 
cent, showed errors in excess of the toler- 
ances allowed Of these errors, 80 per 
‘ent were in favor of the seller There was 
found but a single city in the entire state of 
Iliineis in which the work of inspection 
and testing was adequately done. In one 


place, of 22 measuring pumps tested and 


passed by the local sealer, only four were 
found by the Bureau of Standards’ inspec- 
tor within the tolerances allowed.  Indi- 
vidual pumps were found having maximum 
errors of 18, 14 and 14 per cerit respectively, 
ull in deficiency. On the important touring 
roads west of Chicago, where gasoline 
supply stations were patronized by thou- 
sands of motorists, extremely bad con- 
ditions prev siled, with no restriction what- 
soever on the dealers, and decidedly short 
measure in Many Cases 

The United States Government inspec- 
tors have found that garage men and 
dealers commonly alter the adjustment of 
their pumps to suit some commercial 
measure which they happen to possess and 
the accuracy of which is often questionable, 
or that they so arrange their pumps that 
their month’s deliveries tally with the 
amounts charged by the wholesaler or the 
driver of the supply company 
often admitted that when the volume of sales 


It was quite 


wasfound to beless than the amount charged 


as received, the garage owner assumed his 


By Herbert W. Hoffman 


measuring pump to be in error and adjusted it ac- 
cordingly. 


or public Wherever official investigations have been made they 
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1. Sectional elevation of a typical piston type measuring pump. 2. Hydraulic 
system of gasoline storage. Note meter on discharge pipe. 3. Where leaks 
are likely to develop with wear in the piston of a measuring pump 
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Installation of measuring pumps in a garage. The long distance self-measuring 
pump on the left is supplied with a filter for the oil, and the discharge hose 
is seen attached. Inthe center is an ordinary long distance self-measuring 

pump, while on the right is a measuring pump for the lubricating oil 


have revealed the fact that the errors usually have been 
on the side of deficiency. For example, of 96 pumps 
tested in the State of Illinois outside of Chicago, 90 


were giving less than exact measure while 
only 6 delivered more than the proper 
amount. The average error in deficiency 
of the 90 was 7.7 cubic inches per gal- 
lon, or 3°3 per cent; the average error 
in excess of the 6 was 2.7 cubic inches 
per gallon, or 1’ per cent; and the 
average error of all 96 pumps was 7 
cubic inches per gallon or 3 per cent in 
deficiency. In fact most of the causes of 
error tend toward deficient delivery. ‘The 
principal items are leaks, retention of 
liquid by the hose, excessive virtual suction 
head resulting in vaporization and other 
losses, failure to complete the full stroke, 
and slippage. 

The gasoline measuring pump has vast 
advantages of convenience and _ safety 
which have led to its universal adoption. 
Every measure should, therefore, be taken 
to safeguard and increase its accuracy. It 
enables the gasoline to be delivered through 
a hose directly and expeditiously into the 
supply tank of a motor vehicle without 
spilling, without soiling the car or premises, 
with little expenditure of time and labor, 
and with a minimum of waste and evapor- 
ation. Furthermore, with a serious fire 
hazard incidental to the storage of gasoline, 
on account of the volatility and inflamma- 
bility which make its handling in open cans 
or measures undesirable, the measuring 
pump acts to render safe the premises 
of the seller, and the car and other property 
of the purchaser. 

The piston type of measuring pump, 
which may be either single or double acting, 
involves merely the essentials of the ordi- 
nary piston pump with means provided 
for insuring a definite length of stroke in 
the course of which the piston will discharge 
a volume of liquid equal to the volume 
generated by the piston in its travel. 
This of course means that the valves must 
be tight and the piston close-fitting so a8 
to prevent the return of the liquid to the 
supply tank. In addition to reciprocating 
piston pumps rotary piston pumps are 
employed which, while available for a more 
viscous liquid, are not found so commonly 
in connection with gasoline. 

An essential feature of the measuring 
pump is some form of counter or tallying 
device to indicate the number of full 
strokes and thereby the amount of liquid 
sold. Such mechanical counter or tallying 
device should be visible and readable t 
both operator and purchaser, and should 
tally only near the conclusion of the stroke 
so as to prevent “short stroking” on the 
part of the operator. 

In connection with hydraulic and pneu- 
matic systems of storage (see ScrENTIFIC 
American, January 2d, 1915), varius 
metering devices have been incorpor- 
ated. In the hydraulic system the gas 
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line floats upon a surface of water whose amount 
is derived from the city water supply 
In the pneumatic system the pres- 
sure of air or of an gas acts on the surface of 
the liquid in a tank. In both meter is 
used on the discharge line, and a common type is a 


and pressure 
or other source. 
inert 


systems a 


piston meter similar to that employed in water and other 
forms of liquid measurement. In some garages there 
are two meters—one to measure the gasoline put into 
the tank and the other, the amount withdrawn. These 
meters may have not only a continuous register but an 
auxiliary hand or 
tions of a gallon, and a shut-off device by which, after a 
predetermined amount has been drawn off, the supply is 


“setback” register recording in frac- 


automatically closed. In order to compete in accuracy 
with piston and ‘other types of pumps where, under 
proper conditions, the discharge may be determined and 
repeated within less than one cubic inch, the hydraulic 
system meter should be readable, by estimate, to less 
than .005 gallon. 

There are also in use measuring pump systems depend- 
ing upon the principle of overfilling a measuring chamber 
by adding liquid until an excess is present over a nominal 
delivery of the apparatus, then returning this excess to 
the reservoir and discharging the quantity remaining 
through the usual cock or hose line. These pumps are 
usually made with a glass measuring chamber so that 
the operation and condition of the flowing liquid may 
be determined and fractional estimated. 
Another system of liquid measurement consists of a tall 


operations 


slender tank that carries a transparent gage glass, or 
is made of glass with ruled graduations, a float or other 
indicator often being employed. 

Perhaps the most familiar form of measuring device 
is the wheeled tank and measuring pump, which can be 
readily brought to a convenient position for filling a car, 
especially at the curb or in crowded locations and in 
garages. In the wheeled tank the pump is carried partly 
submerged in the liquid and the tendency towards vapor 
formation is greatly diminished, while in addition, there 
is less tendency to leak back. The pump will deliver its 
first gallon, even after an interval of disuse, with much 
greater accuracy than 
connected to a long suction pipe, which may require 
partial refilling or discharge at the hose outlet. In a 
wheeled tank there should be splash plates to reduce the 
liberation of vapor from the contained liquid. 

With measuring pumps, the first requisite for accurate 
The inspector tests for 


a permanently mounted pump 


reading is freedom from leaks. 
leaks in the piston by tightly closing the outlet valve 
making a number of strokes till a strong 
resistance is felt to the motion of the handle. This 
stored-up pressure the pump should retain for some time, 


and short 


and any appreciable leaks in 
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gasoline hose in use of 1% inches or even greater internal 
diameter. If the hose is connected to the pump piping 
above the highest level at which the gasoline is normally 
delivered into the tank of the motor car, it will in all 
parts slope downward and no liquid will be trapped in it, 
as drainage is towards the exit end. If, however, the 
reverse condition holds and a considerable portion of the 
hose loops downward below the level of discharge, a 
quantity of the gasoline will be retained when the hose is 
finally hung back in place on the pump, unless the 
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Interior details of the familiar portable type of 
tank and measuring pump 


purchaser takes care to raise the low hanging portion of 
the hose so as to drain the contents into his own tank. 
Careful motorists are paying more attention to this 
expedient, so as to get full value for their money. 
Another consideration is the shut-off cock at the end 
of the delivery hose, installed as a convenience to the 
purchaser to prevent an overflow of gasoline about the 
car in case the limits of his tank are exceeded. The 
purchaser may shut off the cock to stop the flow and 
thereby retain within the hose a portion of the fuel 


Or 


“Vv 


purchased, which conveniently drains back into the tank 
unless it is allowed to flow into a measure and a deduction 
made for the amount. 

In operating a measuring pump particuiar care should 
be taken to assure a correct first delivery after the pump 
has stood unused for a number of hours, as for example 
over night. A measuring pump is likely to develop 
wear on the valves, so that they may fail to fit perfectly, 
and in such condition the first cylinder full, after a period 
of disuse, might be incorrect. Accordingly, the Bureau 
of Standards suggests that the first run from the pump, 
be discharged into a receptacle to be returned to the 
storage tank, and measurement begun with the sueceed- 
ing stroke 

The height of suction lift is another factor in a ga 
measuring pump, as under like conditions a liquid of this 


oline 


nature cannot be raised on the suction side to a height 
nearly as great as water. 
increases with the reduction of pressure, and a portion 


The vapor tension of the liquid 


boils off, at the same time that a certain amount of the 
dissolved air The 
that any lift greater than 7 feet be considered excessive 
for some of the ordinary commercial grades of gasoline, 
while with others practically no suction head is allowable 
and modifications in the usual installation should be 
made. The inertia of the moving liquid column is 
another element which has its effect, and it is recom- 
mended that a pump having a high rate of delivery be 
equipped with a device which will close a valve in the 
suction line at the instant the delivery stroke is com- 
pleted. 

The leading cause of deficient delivery, according to the 
Bureau, seems to be due to short stroking or failure to 
bring the piston to the limit determined by the stops : 
either or both ends of the stroke. 
ogous to incomplete filling and incomplete emptying of a 
can or measure. The Bureau of Standards recommends 
some such simple device as a connecting rod mechanism 
upon the ratchet to prevent reversal or rotation before 
the completion of the delivery, and a trigger or 
to hold the crank or handle in place at the instant the 
final point of the stroke is reached. 

The actual test of a measuring pump involves first, the 
determination of the delivery with the handle in the 
starting position. Thedischarge should be received in a 
standard measure of tested accuracy, whose capacity 
equals the nominal discharge of the pump for each full 
stroke. Into this measure the pump should be dis 
charged, working at its normal speed, and the operating 
handle should be returned to its starting position. To 
guard against the measure slopping over and spoiling the 
test, a portion of the liquid may be intercepted in a 
straight cylindrical glass graduate of about 35 cubic 


is liberated. Bureau recommends 





The condition is anal- 


snap 


inches capacity. ,Then with 





the piston and on the discharge 
will thus be 
noticeable. Another source of 


side rendered 
inaccuracy of pump discharge : 
is the presence of leaks in the 
suction line. This leads to a 
gradual return drainage to the 
tank of liquid stored in the 
suction line, and admission of 
air through leaky suction pipes 
during the continuance of the 
vacuum which is created on ¥ 
the suction stroke. The final : 
result is mixture of air with pit Wed 
the liquid; and the pump will : i 
record a measurement of liquid, 
air and which is ob- pee 
viously incorrect. Under such 4 
conditions delivery 
with change in temperature, : 
quality of gasoline, size and 
number of leaks, 
operation, and the 
operating parts. 
Faulty measurement 
results from 
struction and undue length of 
either suction or discharge 
line, and the flow of liquid 
from the nozzle should be a full 


vapor 


will vary 


speed of 1 
action of 


also 


excessive con- 


smooth stream without eddy- 
ing or agitation. The appro- 
priate piping for the various 
storage and measuring systems 
has been worked out with care 
by the manufacturers; but in 
many cases, through ignorance 
or motives of false economy, 
their instructions have been 
neglected. 

Another item of importance 
is the hose and its position at 


the time of discharge. A hose 

















10 feet long of 34-inch internal 
diameter will contain 53 cubic 
inches or nearly one quart of 
liquid, while there is much 


A gasoline supply station at the curb. A gasoline storage 
tank is buried in the ground under the sidewalk and 
a measuring pump is employed to deliver the 
fuel to the motor vehicles 








the standard measure standing 
the 
from 


accurately level, 
should be 


graduate 


liquid 
poured the 
until the measure is 
exactly full or the graduate is 
empty. In the 
excess or deficiency of the 
stroke is at once determined 


either event 


A new graduating device 


constructed in l- and 5-gallon 


sizes for a field test of 


ne“as- 


uring pumps consists of an 
ordinary can with an extended 
neck having a glass front. 
which is graduated so as to 
show directly excess or de- 
ficiency. 


The work of the Bureau of 
Standards in this field is prov- 
ing of the greatest assistance 
to local inspectors who, in a 
few cases, are working earnest- 
ly to prevent short measure in 
With the 
and the 


the sale of gasoline. 
increasing price neces- 
sity for 
work in this field by national 
or local officials 


highly 


economy in its uss 


government 


cannot be too com 
mended 

As typical of what can be 
done by local authorities may 
be mentioned the results of 
inspection of gasoline pumps 
in Philadelphia In 1914, ap- 
proximately 93 per cent of all 


gasoline pumps 


were, on an 


average, %.75 cubie inches ot 


3% per cent skort per gallon 
This meant a loss tc motorists 
of nearly $500,000 per year 
In the following year inspection 


revealed an improvement, with 








The gage-glass type. The fuel is pumped 
into a reservoir to the desired amount 
and is then discharged into the 
automobile tank 


only 60 per cent of ail gasoline 
pumps short an average of 7 
cubic inches or 3 


per gallon. 
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Business men know the value of a proven name. They choose 
with confidence the article whose demonstrated worth can be 
indentified by the name upon it. 


That’s why the very name FEDE RAL is a distinct asset to you— 
a real “emblem of efficiency.” Unvarying past performance 
associates with FEDERAL Motor Trucks as absolute a 
certainty of service as “Burroughs” — “Addressograph” — 
“Multigraph” —do in their respective fields. 


When you buy FEDERALS, you buy something more than 
“specifications”’—something more than a “motor truck.” You 
buy what FEDERALS can do for you as demonstrated by what 
FEDERALS have done for others. You figure in known quanti- 
ties, when you figure on the FEDERAL. 


Write for “THE BLUE BOOK OF TRAFFIC.” It will show 
you men in your own line who have widened their haulage area, 


improved their service and cut costs with FEDERALS. 


Detroit, Michigan, U. S. A. 
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The Big Idea Back of the “FEDERAL” 





“For six years past the Federal has made an average annual 
sales increase of 126 per cent.” 


‘There have been more Federals sold in the United States than 
any other truck of like capacities.”’ 
‘The Federal dealer organization is larger, and its personnel 


, 


changes less than any other truck organization in the country.”’ 


“The Federal has grown out of its own success—never been re- 
organized, refinanced, or failed to make a profit for the Factory, 
dealer, and user.”’ 


Dealers by Martin L. Pulcher, President 


From a speech to Federal Motor dent] 
Federal Motor Truck Company. 


At Cedar Point, Ohio, from September 6th to I1oth, 
1916, two hundred and forty-one Federal dealers and execu- 
tives met to put a collective experience of fourteen hundred 
years into the discussion of the world’s trucking and hauling 
problems. 

Two new models were on the gridiron—the experi- 
ences of the past year were being audited. 

A motor car dealer is a peculiar person. Generally he 
has a grouch against the factory—the ‘‘car is wrong,’’ the 
service is ‘‘rotten,’’ the price is wrong, or the company is. 

There wasn’t a grouch at Cedar Point, even though the 
Company had brought the dealers there to reflect all the 
trouble they had found. They were there to find fault, to 
criticise, to tear to pieces—the policies, practices, design, 
and ideas. 

The good things bring their own rewards—the errors 
may persist a day too long. 


The Federal is a Co-Operative Organization 


The FEDERAL dealer was there for a purpose—to 
prevent rather than cure. 

The FEDERAL idea is to build the service into the 
truck rather than pay a high price for expert doctors to 
keep it on the road afterwards. 

Every part of the FEDERAL truck had to run the 
gauntlet of the day-by-day experience of these Dealers. 

These Dealers make money selling trucks; they have to 
sell trucks and keep them sold. 

The pleasure car is sold to the man who wants a car, 
and he takes his troubles as a part of the game. 


The FEDERAL owner buys a truck to decrease his 
troubles and expense. 


The Dealer has to make good ‘on both trouble and ex- 
pense. 

That Cedar Point experience meeting was a revelation 
to the cynical, behind-the-scenes observer of motor car ad- 
vertising. 


The Shadow of the Federal 


An “institution is the lengthened shadow of a man.” 
The big institution is the shadow of big men working as 
one, so the FEDERAL looms large over the truck market. 


The Dealers presented a record of FEDERALS meet- 
ing all kinds of transportation problems for all kinds of 
business. There was experience data on good and bad roads 
—hills and flat country—big and little loads, and overloads 
—everywhere the FEDERAL was doing its stunt, without 
fuss or fumbling. 


No wonder 62% of the yearly sales are made to old 
users. 


No wonder FEDERAL dealers are a conscious part 
of an enthusiastic organization. 


The Federal Success Doesn’t Happen 


Singer always means sewing machine— Victrola means 
phonograph—Burroughs means adding machine-—Kodak 
means camera— N. C. R. means National Cash Register— 
and each means the best in their lines, so FEDERAL has 
come to mean the best gas truck in America. 

It has been placed there by right policies, right methods 
in the hands of picked men. : 

The observer had but to sit a few hours in that Cedar 
Point convention to get the keynote of FEDERAL policies 
—‘‘the Best is Insurance.”’ 

A truck is bought to do one thing—increase the effi- 
ciency: of transportation. The haulage problem differs in 
the flat, broad streets of Chicago from the narrow, hilly 
streets of Baltimore. It differs between the short hauls of 
Oklahoma City and the long suburban hauls of Philadelphia 
and Boston. 

As every city has its peculiar problems—so has every 
line of business, the florist and the grocer, the coal man and 
the department store, and the rest. 

The FEDERAL dealer contributes his local experiences 
to a common fund—the Company’s special field investi- 
gators are constantly making new facts available—and 
users are daily making new tests—for the common good of 
FEDERAL users, present and to come. 


Cutting the Cost-Per-Ton-Mile 


The FEDERAL is sold on its ability to deliver a low 
cost-per-ton-mile just as James J. Hill set a cost-per-ton- 
mile standard for railroads that revolutionized American 
freight traffic and charges. 

The FEDERAL organization is with scientific patience 
whittling down this cost because that will enlarge the field 


for FEDERALS. 


The Federal has developed its standards on the ex- 
perience figures of thousands of users. 

These standards have been classified for department. 
stores, breweries, wholesalers, manufacturers, and hundreds 
of others—by long and short hauls—by non-stop and short- 
stop—all day and short day—twenty-four hour and half- 
hour—country and city—special territories. 


The Federal dealer has the answer for the prospects— 
because the Company has trained and schooled him in the 
facts. 


The Federal dealer comes to the customer not merely 
as a salesman, but as an expert in his delivery and haulage 
problems, localized, personalized. 


No Federal dealer wants to sell a truck so badly that a 
customer need take a truck that does not fit his needs. 


A Federal User Musi Be Made a Booster 


That is a result of all the tests—and a reason for the 
success of the Federal, truck, company, dealer, and user. 
Not one of these has a truck interest that is not common 
to all. 

Because every Federal man from designer to salesman 
has the individual case in mind the Federal is the most 
dependable and serviceable truck of its class in America. 


So the dealers and users say. 
So the Cedar Point Experience Meeting proved. 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The | 
notices are inserted by special arrangement with | 
inventors application to 
Advertising the ScientTiri 
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BOAT HULL.—C, A. Preirrer, Ferry House, 
wa Ek. 99th St.. New York, N. Y. This invention 
reference to shipbuilding, and its purpose 
useful improve 
wood or sheet 


Terms on 


Department of 


the 


has 
certain new and 
boat hulls of 


an exceedingly strong and 


is to provide 


ments in building 


Pertaining to Apparel metal, and whereby 





SEWING MACHINE ATTACHMENT—J. | durable bull is produced in a very simple and 
Kimae., 250 East 75th St., New York, N. ¥ | economical manner e 
This improvement provides a means in connec HORSESHOE CALK.—D. A. KENDALL, 2429 
tien with a sewing machine for sewing heavy] J st. San Diego, Cal. The bellow calk may 
binding upon the soles or uppers of fabric | he welded in position on a horseshoe and is 
slippers or the like in a much more rapid man 1dapted to receive tarred rope or other mate- 
ner than bas heretofore been possible by hand | rial, for preventing an animal on which the 
and with a neater result or appearance than | shoe is worn, from slipping and sliding, the 
eon otherwise be accomplished | rope or other material being removable from 

RUTTON FEEDING MECHANISM.—C. F.| the calk, whereby the latter may be used on 
Ricuarpsox, 200 roadway, New York, N. Y icy or sleety streets to cut into the ice and 
The invention relates more particularly to | thus provide a firm foothold for the animal. 
means for picking up buttons and supplying | FENCE POST.—J. M. Fe_.tows, Burlington, 
them in a definite manner to a feeding chuty | Ind. This inventor provides a fence post 
which delivers the buttons one at a time to «| having means for securing the longitudinal o1 
suitable attaching mechanism, whereby buttons | main line wires thereto in such a manner 
are attached to the uppers of a shoe or other | that they cannot become accidentally discon 
article nected, the fastening means, however, being 

01 General interest such that the operator may connect or discon 

BELT FASTENER.—W. 8. Lanororp, care | "€¢t the wires readily when desired. 
of Mount Vernon Belting Co., 327-333 Warren TREATMENT OF ZINC SOLUTIONS FOR 
Ave., Baltimore. Md The rivets used in con rHE RECOVERY OF THE METAL THERE- 
nection with this invention are designed to | FROM.—R. Lance, 332 Rue _ Saint-Honoré, 
evercome some former objections by construct Paris, France In the present patent the in 
ing the same with shanks, which extend at | vention has for its object the provision of a 
diverging angles to each other, and also to the | new and improved process for the treatment of 
transverse axis of the rivets This arrange zine solutions for the purpose of recovering the 
ment of the shanks will permit the same to | metal therefrom perfectly in the form of oxid. 
grasp and ciench both the warp and weft or INDICATING LABEL FOR LANTERN 
grain of the belt at oblique angles thereto, | s_iIpeS.—R. F. Davis, 1943 W. Adams S8t.. 
thereby materially strengthening the fastener Chicago, Ill This improvement relates more 
as a whole Mr. Langford has invented an particularly to indicating labels therefor, the 
other belt fastener of suitable cast or sheet | object being to provide a label in one piece 
metal provided with one or more corrugations, | which will remain firmly and permanently in 
which impart greatiy increased flexibility to | place on the slide so as to be visible at the 
the fastener, and particularly at the portions edge even when the slides are in a pile or in 


adjacent the corrugations, whereby the fas- 
tener will readily conform to the con- | 
tour of the pulley and thus prevent the strain 
usual aud incident to fasteners 

PRODUCTION OF STEREOTYPE PRINT 
ING PLATES.—-CarL WINKLER, Berne, Switzer- 
land. In order to produce plates characterized 
by greater accuracy and reliability than those 


a box, in order that any slide which is turned 
the wrong way may be seen and set right be 
fore starting 

METAL SIGN.—G, A. N. Fifth 
St., Newark, N. J. The invention relates more 
particularly to metal signs wherein a polished 
plate is used to form the background of the 
letters, the primary object being to permit of 


more 


GLASS, 225 





heretofore used, the parts of the mold are thorough cleaning and polishing of the back- 
ae sly ea tad . y > se 

separate ly tr ated acording to the present | opound of the sign without danger of smearing, 
invention, and indeed in such a manner that 


| defacing, otherwise marking the letters 


the temperature of each part separately is kept | 
as uniform as possible during the entire casting 
process. 

TRUNK RACK.—J. J. Kane, 146 Front St. 
New York, N. Y. This invention refers to racks 
and particulariy to an improved rack for 
trunks, and bes for an object the provision of 


or 
themselves 

IMPRESSION COMPOSITION, — A. E. 
Heaty, 407 12th St., Brooklyn, N. Y., N. Y 
| This invention has reference to an impression 
composition adapted to be used by dentists 
and others, and has to deal more particularly 
with impression material of the plastic typ« 
which hardens by setting, to form a mold from 
or model is made. 

CEMENT CONSISTENCY STANDARD.—P. 
PoETSCHKE, care of L. B. Caulk Co., Milford, 
Del. This invention has reference to a new and 
useful composition of matter to used as a 
| consistency guide in determining the proper 
consistency to which cement is to be mixed for 


which a cast 


be 





teeth. 

PLASTIC COMPOSITION,—O. O. STONE, 
308 Samson St., San Antonio, Tex The in- 
vention relates to improvements in plastic com- 
positions, more especially in compositions for 
making coffins caskets, and it consists of 
various ingredients, will last indefinitely, will 
resist water and air, and will not crack or 
crumble. 

FLOWER POT.—F. Hovtke and F. ScHar- 
Fert, Jn., Carlstadt, N. J. In this instance 
the invention has reference to flower pots and 
has to deal particularly with flower pots of the 
knock-down type made of flexible material, 
which can be formed into the desired shape for 
earth plants. 














TRUNK RACE 





whereby a 
given 


a construction end 
trunk may be properly 
position and easily moved therefrom to a second 

position. } 


arrangement 
supported in a 


holding and 


HORSESHOE CALK.—J. McDonovuen, 47) MEATS AND THE LIKE.—B. Hiner, Saal 
Portiand Place, Montclair, N. J. This inven- | poiqon-the-Saale, Saxe-Meiningen, Germany. 
tion comprises the combination with a horse: | 1. invention relates to an improvement of 
shoe having a longitudinal side groove in itt | the known method for making sweetmeat in 
face, and nail holes therein, of a calk having which the hollow body of the sweetmeat is 


its inner face provided with a tapered tang fl 


closed by pressing a covering layer on the edge 





insertion In one of the said holes and latera | of said body while it is still in the mold. 
wedge-shaped fins formed at the base of Ge | te ee 2 ae 
tang and on opposite sides of the same, the F AC TORY CHAIR.—R. LL. _MARGOLYES, 67 
fins being adapted to seat in the groove Wooster St. New York, boa ~ = - tei 
o* " the improvement has reference to a _ factory 
CALBRDAR—J. LE. Munna, S612 20th chair, and the object thereof is to provide a 
Ave,, Seeskige m . The invention, provides strong, inexpensive chair, which is adjustable 
1 calendar wherein intervals of time may be vertically and horizontally, the seat of which 
enGiested Sor rapid successive adjustments ; ean be easily displaced to facilitate a quick 
provides means for varying the intervals; pro exit in ones of fire. 
vides means for indicating the initial and con 
eluding dates of said intervals in accord witb FLOAT.—B. G. Fry, Ridgefield, Wash. This 
both the numerical monthly designation of the float is for use with nets, seines, traps, etc., 
days and with the names of the days of the | for buoying lines, wherein a hollow body is 
week relative thereto; and provides a perpetual | provided, having heads at its ends, and means 
calendar rapidly and readily adjustable. | in connection with ae for eee | 
: . . . eae @ . | the heads to be attached or disconnected from 
Saas. C. Fam, SSS Sinte Bt, a line at any point of its length without the 
Brooklyn, N. Y fhis improvement relates to . 


necessity of stringing the line through eyes on 


"0 le sign frame ar is particularly adapt . 
io Petmnete Cues inetd ane Se GaNNouRNy Ecep the float or the like, and wherein while the 
abie for a sign the character of which is to| - 
, attachment is easily connected or detached by 
be frequently changed The object is to pro- | 
, , | authorized persons, it cannot become accident- 
vide a sign frame which can be used as iy di i 
ally disengaged. 
efficiently for independent letters as for sign- ally disengage 
carrying strips EYE SHADE.—C. E. Fotsom, Atlanta, Ga. 
This device intercepts the useless light rays 


WATCHCASE.---A. S. Srark, 12 E. 12th St., 
York, N. Y. An object here is to provide 
a case having a@ front formed with an opening 
and a socket arrangement in the back of the 
case so that a watch arranged in the socket may 
have the face uncovered, this construction 


that tend to contract the pupil of the eye un- 
duly with resulting increase in muscular and 
nervous tension and to admit only those rays 
which are reflected from the object viewed, 
with resulting reduction in muscular and ner- 
yous tension to afford increased visual efficiency 


New 





being associated with a member either passing 
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in occupations requiring sustained use of the 
eyes. 

COIN HOLDER.—M. EL_Mmer, 326 E. Thorn 
St., Hastings, Mich. This invention relates to 
a coin holder in which a cover is pivotally 
mounted to swing on its own plane, whereby to 
displace the front coin and bring the same to a 
position to be grasped for the complete with- 


drawal of the coin. 
EXPOSURE INDICATOR FOR CAMERAS. 
J. G. MILes, Misiones 1489, Montevideo, 


Uruguay. This improvement has to deal par 
ticularly with an exposure indicator whereby 
it is determine whether or not 
plates in a holder have been exposed. The in- 
dicator is so designed that it is susceptible of 
use in connection with holders of ordi 
nary construction. 

METALLIC CONTAINER.—-J. E. Prescorr, 
Passaic, N. J. This invention provides a new 
and improved metallic container for shoe black- 
ing, polishing preparations, ready-mixed 
paints, salves and other substances, having a 
tightly fitting cover which can be quickly and 
conveniently pried open with the use of a coin 


possible to 


plate 


main ob; cts thereof is to provide a card of 
foldable type, having means for positively lock- 
ing the same in open condition, which means 
themselves foldable when the card is 
knocked down for storage or transportation. 

COMPOSITION FOR MAKING SOUND 
RECORDS.—M. B. Apom, 608 Paterson Ave., 
W. Hoboken, N. J. The object here is to pro- 
vide an inexpensive composition easily impres 
sible by the needle of a sound-recording tool 
which will harden after impression to such an 
extent as to be unaffected by the needle of a 
sound-reproducing instrument. 

FLAVORING COMPOUND FOR CIGARS.— 
L. A. SmMirH. Address Dr. L. A, Smith, Port 
Miss. The improved liquid is designed 
to be placed under pressure in containers, nor- 
mally and having valve mechanism, 
which may be operated by pressing down over 
the port through which the liquid is expelled 
under pressure with the clipped end of the 


are 


Gibson, 


closed, 


cigar. When the valve is opened in this man- 
ner a portion of the liquid in the form of 
spray or in suspension is drawn into the 


cigar, thus meistening and flavoring the same. 


or a tool whenever it is desired to obtain ac 
cess to the contents of the container. 

DISPLAY CARD.—F. L. Wertz, care of M. 
Rushing Wood, 218 William St., New York, | 
N. Y. This improvement relates to display 
ecards for advertising matter, and one of the 





INKSTAND WITH A CONSTANT LEVEL | 
OF INK.—J. Benoust, 47 Rue Blanche, Paris, | 
France. In this invention a so-called “ relief,” 
or auxiliary cavity, is formed around the dip- 
ping cup, and if there is an excess of ink aris- 
ing from a higher temperature, it spreads over 
a fairly large surface so that the variation of 
the level is insignificant. When the tempera- 
ture drops again, the excess of ink enters the 
auxiliary cavity and the dripping cup resumes 





} 


its normal level. 

DEVICE FOR REMOVING WRINKLES 
FROM THE FACE.—MarGAreTre SPELLERBERG, 
Berlin-Friedenau, Germany. The device con- 
sists of two plasters adapted to be applied to 





use, such as dental cements for use in filling | combs inserted in the hair and serving as an- 


METHOD FOR MAKING HOLLOW SWEET- | 


the temples of the wearer, two small temporal 


and either two short bands for con- 
necting together each plaster with the tem- 
poral comb on the same side or two long bands 
for connecting together the two plasters and | 
the two temporal combs and passing around 
the back-head, where they are connected to- 
gether in any known manner. 

BITE FINDER.—L. A. SMITH, Port Gibson, 
Miss. The invention is an improvement in 
bite finders and provides a device for indicat- 
ing by the contraction of the temporal muscles 
when the lower jaw is properly placed and in 
its natural closed position with respect to the 
upper jaw; that is, to indicate the proper oc- | 
clusion of the teeth. 


Household Utilities 
| PRESSED METAL DOOR AND WINDOW 
| SASH. — W. R. Marspen, 335 E. 19th St., 
| Brooklyn, N. Y., N. ¥. This invention provides 
a sash which is strong and durable, compara- 
tively cheaper to manufacture than solid steel 
and sectional hollow metal sashes as now con 
structed, which is exceedingly light to permit 
easy and accurate counterbalancing, and it is 
| readily aceptable for use in dwellings, fac- 
tories, office buildings, banks and other struct- 
ures. 
Machines and Mechanical Devices 

ELEVATOR DOOR OPERATING MECHAN 
ISM.—J. E. W. Foca, Quincy, Ill. This in- 
ventor provides locking means for a series of 
vertically slidable well doors serving to hold 
| the doors locked shut except when the elevator 
car is in position to permit one of such dows 
to be opened, means also being provided to pre- 
vent the operation of the car when any one of 
the doors is open. 
| CAGE FOR BALL BEARINGS.—P. Starry, 
| 302 N. Main St., Springfield, Mass. This in- 
vention provides a cage formed of a single piece 
of material and arranged to securely confine the 
| balls in position in the cage and to allow the 
free rotation thereof, at the same time provid 
ing inner and outer contacts with the ball race 
and contacts at one side of the walls to permit 
the use of the ball bearing as a thrust bearing. 

METHOD OF KNITTING.-—W. W. CHACE. 
eare of Jennings Lace Works, Park Ave. and 
Hall St., Brooklyn, N. Y. Among the principal 
objects which this invention has in view are: 
To control the guide of a knitting machine 


chors 








| inoperative moving mechanism 








for localizing the weaving thereof for forming 


—.. 
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designs having alternate filled and 
spaces; and to form fabric incorporating the 
design by a knitting machine and by a con- 
tinuous operation thereof. 

MACHINE FOR MIXING UP DOUGH AND 
OTHER MATERIALS.—A. A. VERHORvEy 
Lange, Nieuwstraat, 25, Tilburg, Netherlands 
The invention refers to machines in which the 
mixing is effected in troughs placed in front of 
the machine by means of a mixing tool or 
agitator proper removably attached to 
of the extremities of a two armed lever, which 
lever is pivoted so as to oscillate in two planes, 
the consequence being that the tool deseribes 
a close path, 


VALVE.—G. D. THoMAs, 704 8S. 4th St. 
North Yakima, Wash. The valve is especially 
designed for controlling the flow of water 


from pipes used in irrigation or for like pur- 
poses, wherein an internally threaded casing is 
provided adapted for connection with the end 
of the pipe and having a lateral orifice grady- 
aliy increasing in width from within outward, 
and a controlling valve in the form of a hol- 
low plug or cap threaded into the outer end 
of the casing. 

GREASE SCALE.—A. P. HALp, 130 BE, Lake 
St., Minneapolis, Minn. This invention relates 
to mechanism for holding and distributing 
grease and oils of various kinds, and the more 
particular purpose being to provide a container 
for holding the grease or oil and for deter- 
mining exactly the amount of said grease or ej 

removed from time to time. 
SAPETY LOCKING MECHANISM For 
ELEVATORS.—J. Knezic, FP. O. Box 18x, 
Stanton, Ill. The object here is to provide 
means for gripping the opposite sides of the 
vertical guides should the hoisting cable give 
away. A further object is to provide an ele 
vator car with gripping means extending from 
the sides thereof adapted to-@ngage and rigidly 
hold the opposite sides of the vertical guides 
between which the elevator car moves. 

VALVE.—R. H. THORNE. Address The 
Darling Pump & Mfg. Co., Williamsport, Pa. 
This invention is an improvement in valve seats 
and while the valve seat has been especially 
designed for use upon pistons and check valves 
of deep well pumps, and the like, the valve seat 
is susceptible of use in a large number of 
It provides a valve seat which affords 
practical and reliable means of packing the 
seat in the piston body or check valve body. 

SAW GUMMER —F. Srrickianp, Anderson, 
S. C. This invention provides a device having 


as 


places, 


| a mandril for supporting a series of saws, and 
| having gumming mechanism mounted on a car- 


riage, and wherein mechanism is provided for 
operating the gummers and for moving the 
saws tooth by tooth to permit each tooth to 
be gummed, and wherein other mechanism is 
provided operated by the completion of a 
rotation of the saws, for connecting normally 
for the gum- 
mers to the gummers, for moving the gummers 
to the succeeding saws. 

SURVEYOR’S LEVELING ROD.—W. J. Bar- 
NECUT, Painesdale, Mich. This inventor pro- 
vides improvements in leveling rods whereby 
the user can readily read the correct elevation 
without further computation. To provide this 
result, use is made of a computing device 
mounted on the target adapted to be moved up 


| and down on the rod, the computing device be- 


ing controlled by the movement of the target 
on the rod. 

COUPLING.—E. 8. Jounson. Address L. 
F. Tabbert, 2121 Park St., Jacksonville, Fla. 
This flexible coupling is a pipe coupling of the 
ball and socket type. The invention provides & 
locking device including a pivoted shackle mem- 
ber secured to either the auxiliary or main por 
tion of a section of the coupling and adapted 
to engage a fixed element formed on the oppo 
site portion and adjusted into locking engage 
ment with said element by means of an eccet- 
tric. 

ARTILLERY PROJECTILE.—E. RIMAILHO, 
98 Rue de la Victoire, Paris, France. It 
already been proposed to modify the trajectory 
of a shell by providing the same, at the front 
of the ogive, with a small plate or screen at 
right angles to the axis, so that the imerease 
in the resistance of air increases the curvature 
of the trajectory, this result being obtained as 
soon as the projectile leaves the muzzle. This 
result is here obtained not only at the moment 
the projectile leaves the muzzle but also at any 
predetermined desired point of the trajectory. 

PROJECTILE.—F. H. Campsett, Lewis 
burg, W. Va. This invention provides a Pre 
jectile having means which prevents the gases 
of the discharge from rushing past the pr 
jectile while the latter is in the bore of the 
gun. It provides a projectile having mean® 
for holding the gases from the explosive 
charge back behind the projectile, while at the 
same time preventing undue erosion of the 
walls of the bore. 

TRANSMISSION MECHANISM.—P. W- 
ENNIS, Factoryville, Pa. The invention relates 
to transmission devices and provides an a 
rangement whereby a driving member may be 
connected up with a driven member 80 that 
any desired speed may be secured. It provides 
an asrangement of friction drive for trans 
mitting motion from a driving member to @ 
driven member. 


SPEED AND RANGE FINDER.—©. © 
Stanwortn, West End Apts., Norfolk, Va. 
The invention provides an instrument which may 
be initially set and subsequently held in the se 





(Concluded on page 38) 
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‘ ») not stop to put on Weed 

/ Tire Chains before driving over 
wet-slippery-skiddy streets gambles 
with his life and the lives of others. 


Some men would gamble with anything from a counterfeit 
coin to life and property and all that they or others hold dear. 


But at least they gamble for some stake which to them— 
if to no one else—seems worth the gamble. They do not 
risk their whole fortunes with only a few dollars to gain. 


Why then, if time be precious, would they risk all the 
time allotted them here on earth, for the sake of a few 
moments of it now? 


Yet, strange to say, this is just what some motorists do when 
they fail to stop to put on Tire Chains before driving over 
wet-slippery-skiddy streets. They gamble their automobiles, 
their limbs, their very lives, and the lives of others on the 
road—for no more than a little of their time to put on Weed 
Chains, the only dependable safeguard against skidding. 


Weed Chains for all Styles and Sizes of 
Tires are Sold by Dealers Everywhere 


AMERICAN CHAIN COMPANY Ine. 


SOLE MANUFACTURERS OF WEED CHAINS 


Bridgeport Connecticut 
In Canada—Dominion Chain Co. Ltd., Niagara Falls, Ontario 


The above advertisement benefits all the millions who come in contact with 
automobiles, whether or not they are car owners. Its results are of 
immediate, personal concern to every man who wants to protect 
himself, his wife, his children, from the driver always ready 
to take the gambler’s chance. 


OR Rte apg 


emerers.m 


Sm ESS ame 





The accompanying table is presented with the object of showing at a glance which cars are within certain price limits. 
and a few omissions have been made only because the desired information was not received in due time. 


Name of Car 


Abbott 
Allen 
Alter 
American 
Ander 
Appersoa 
Apple 
Aubura 


Austin 


\Miagnetic 
Roamer 


()wen 


Glide 


' 
Bell 


Biddle 


Bimel 


Kour- Davis 


Brewster 
Briscoe 
Lambert 


Buics 
Cadiliec 
Cameron 
c-B 

(asx 
Chad wick 


Chalmers 


Chandler: 
Chevrolet 
(ok 
Parun-Palmer 
Hatieid 


Crawford 

Crow Elk-Hart 
Crowther- Duryea 
Cunninghan 
Daniels 


7avue 
Detroiter 
Dispatch 


Dixie 


Dixie 
Dodge brothers 


Dorris 
Dort 


Drezel 
Drummond 
Dunn 
Elgin 
wlear 
smerson 
Lmpire 
.oger 
orie 


Fiat 


Ford 


Franklin 
Frontenac 
rent 
Hackett 
Harvard 
Haynes 


Holly 
Hudson 


Hupmobile 
later-State 
Jackson 


Jordan 
King 
Kissel Kar 
Kline 


Homer Laughbiin 
Laurel 


Hollier 
Lexington 
Liberty 
lLocomobile 
H.A.!I 
Losier 
Luverne 
McFarian 
Madison . 
Maibohm 


Maxwell 


Mercer 


Metz 
Militaire 


Mitchell 


Moline- Knight 


Monroe 


Key to abbreviations: First figure gives number of cylinders; second, horse-power; prices given are for cars 
limousine 


means roadster 


‘a and Address of Manufacturer 


Abbott Corp., Cleveland, Ohio 


Allen Motor ¢ Fostoria,O 


Alter M. C. Co., Grand Haven, Mich 


American Motors Corp., New York City 
Anderson Motor Co., Rock Hill, 8. C 
Apperson Bros. Auto Co., Kokomo, Ind 

W. A. Apple M. C. Co., Dayton, O 

Auburn Automobile Co., Auburn, Ind 

Austin Automobile Co., Grand Rapids, Mich 


Baker R 
Barley M 


Co., Cleveland, O 
0. Streator, Ill 


&I 
Cc 


Bartholemew Co., Peoria, Ill 

Bell Motor Car Co., York, Pa 
tiddle M. C. Co., Philadelphia, Pa 
Bimel Auto Co., Sidney, O 


Bour-Davis M. C. Co., Detroit, Mich 


Brewster & Co., New York City 


Briscoe Motor Corp., Jackson, Mich 

Buckeye Mig. Ce Anderson, Ind 

Buick Motor Co., Flint, Mich 

Cadillac M. C. Co., Detroit, Mich 
Cameron Car Co., Norwalk, Conn 

Carter Bros., Motor Co., Detroit, Mich 

J. I. Case T. M. Co., Racine, Wis 

Chadwick Engineering Works, Pottstown, Pa 
Chalmers Motor Co., Detroit, Mich 
Chandler M. C. Co., Cleveland, O. 


Chevrolet Motor Car Co. of N. Y., New York City 
Cole Motor Car Co., Indianapolis, Ind 
Commonwealth Motors Co., Chicago, Ill 

Cortland Cart & Carriage Co., Sidney, N. Y 
Hagerstown, Md 

Ind 

Rochester, N. Y 

Sons & Co., Rochester, N. \ 


Reading, Pa 


Crawford Automobile Co., 
Crow M. C. Co., Elkhart 
Crowther Motor Co., 
Cunningham, James, 
Daniels M. C. Co., 
Davis M. C. Co Ind 


Richmond 


Detroiter M. C. ¢ Detroit, Mich 


Dispatch M. C. Co., Minneapolis, Minn 


Ind 
Dixie M. C. Co., Louisville, Ky 
Dodge Brothers, Detroit, Mich 
Dorris M. ¢ Mo 


Dixie Vincennes, 


Mig. Co 


Co., St. Louis 


Dort M. C. Co, Flint, Mich 


Drexel Motor Car Corp., Chicago, Ill 
Drummond Motor Co., Omaha, Neb 

Dunn Motor Works, Ogdensburg, N. Y 
Elgin M. C. Co., Chicago, III 

Elkhart Carriage & M. C. Co., Elkhart, Ind 
Emerson Motors Co., New York City 
Empire Auto Co., Indianapolis, Ind 


Enger M. C. Co., Cincinnati, O 
Erie M. C. Co., Painesville, O 
F.1. A. T., Poughkeepsie, N. Y 


Ford Motor Co., Detroit, Mich 


Franklin Automobile Co., Syracuse, N. Y 
Plainfield, N. J 
Cleveland, O 

, Jackson, Mich 
C., Troy, N. ¥ 


Frontenac Motor Co., 
Grant M. C Corp., 
Hackett Motor Car Ce 
Harvard-Pioneer M. C 
Haynes Automobile Co., Kokomo, Iad 
Mt. Holly, N. J 


Holly Motor Co., 
; Detroit, Mich 


Hudson M Co 


Hupp M. C. Corp., Detroit, Mich 


Inter-State Motor Co, Muncie, Ind 


Jackson Auto. Co., Jackson, Mich 


Jordan M. C. Co., 


King M. C 
Kissel M. C 


Cleveland, O 


Co., Detroit, Mich 
Co., Hartford, Wis 


Kline Car Corp., Richmond, Va 


Homer Laughlin Engineering Corp., Los Angeles, Cal 
Laurel M. C. Co., Richmond, Ind 

Lewis Spring & Axle Co., Chelsea, Mich 
Lexington-Howard Co., Connersville, Ind 


Liberty M. C. Co., Detroit, Mich 


Locomobile Co. of America, Bridgeport, Conn 


H. A. Losier Co., Cleveland, O 
Losier Motor Co., Detroit, Mich 
Luverne Automobile Co., Luverne, Minn 


MeFarlan Motor Co., Connersville, lund 


- | Madison Motors Corp., Anderson, Ind 


|Maibohm Motors Co., Racine, Wis 
| 


|Maxwell Motor Co., Detroit, Mich 
| 


[Mercer Automobile Co., Trenton, N. J 


|Metz Company, Waltham, Mass ; 
|Militaire Motor Vehicle Co., Buffalo, N. Y 


|Mitchell Motors Co., Racine, Wis 
iM xine Automobile Co., East Moline, Ill... . . 


j Monroe Motor Co., Pontiac, Mich 


¢ touring se sedan l 


Continued on page 32) 
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Price Classification of Motor Cars for 1917 


Tabulation of American-Made Gasoline Pleasure Cars, Showing Six Price Divisions for easy Reference 


Compiled by C. Edward Palmer 





Under $600 


4, 23, r, t, $795 
4, 23, r, t, $850 
4, 30, t, $675 
6, 40, t, $850 
rices on application 
rices on application 
4, —, t, $875 
15, r, ¢, $550 6, 26, t, $995 
4, 16, r, t, $685 
4, 16, c, $810 
4, 35, t, $985 
4, 40, ¢, $850 
4, 35, t, $665 
6, 45, r, $985 
28, r, t, $575 
rices ob application 
21, r, t, $490 4, 21, r, t, $800 
‘, . t, $695 
4, 34, t, $800 
4, 34, r, $875 
rices on application 
6, t, $795 
‘ . t, $650 
4, 18 $395 
\4, 18, ¢, $5905 
4, 17, r, t, $795 
4, r, t, $785 


Pp 
P 


4, 


rices on application 


rices on application 
4, 35, r, t, $845 
, t, $395 
4, —, t, $960 
i4, . 7, t, $795 
4, 20, r, $345 
4, 20, t, $360 27 « Sh45 
4, 20, c, $505 4, 20, +, $645 
4, 20, te, $595 j 


6, 22, r, t, $825 
4, , t, $888 
4, 25, r, $750 


4, 30, r, 
4, 30, r, t, 


t, $850 
$895 


4, 36, ¢, $850.. 
“| \4, 36, r, $895 
6, —, t, $895 


4, 16, r, $695 ' 
{4, 21, eb, $865 
4, 21, te, $915 
4, 21, s, $985 


4, 21, r, $580 
4, 21, t, $595 


| 

| 

l4, 25, r, t, $545 

4, , $350 
4, —, t, $565 } 





bm brougham 


dete, ent i in 


$600 to $999 
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The data were supplied by the manufacturers whose names are mentioned. 


For an explanation of the abbreviations used, see the note at the bottom of this page. 








$1,000 to $1,999 


6, 26, t, $1,195 
, 26, r, $1,250 
6, 26, s, $1,820 








7! 
6, 40, t, $1,250 
6, —, t, $1,750 


6, 24, r, ¢, $1,085 


6, 24, t, $1,850 


6, 40, t, $1,125 
6, 40 $1,325 


6, , t, $1,250 


45, t, $1,020 
6, 45, s, $1,800 


6, 45, r, t, $1,250 
35, r, t, $1,100 
i, , t, $1,090 


6, , t, $1,090 
6, —, t, $1,280 








6, 27, r, t, $1,395 
c, 8, $1,995 
s t, $1,595 
6, 25, r, t, $1,195 
6, 29, t, $1,495 
6, 45, r, t, $1,195 
6, 45, bl, $1,395 
4, 30, t, $1,210 
4, 30, ¢, $1,400 
4, 17, s, $1,195 
a, SF $1,065 
8, 70, r, t, $1,600 
6, t, $1,145 


12, 34, t, $1,295 


25, r, $1,800 
6, 25, r, t, $1,850 


6, 55, t, $1,485 
6, 55, r, t, $1,585 
12, 70, t, $1,985 


6, , t, $1,650 
4, 26, r, t, $1,185 
4, 26, ¢, $1,370 
»26, s, $1,735 


4, 30, s, $1,250 

8, 50, t, $1,195 
\8, 50, r, t, $1,295. 
6, 30, r, t, $1,650 
6, 30, r, $1,750 
8, 29, ¢, $1,400 


8, —, t, $1,185 

{6, 40, r, t, $1,185 
6, 40, c, s, $1,350 

6, —, t, $1,095 


6. , t, $1,695 
6, 60, t, $1,500 


6, 40, t, $1,050 
6, 40, r, t, $1,150 


6, 40, r, t, $1,150. 
6, 48, r, t, $1,425 
6, 48, cb, $1,875 


1/4, 40, r, 


| 


p phaeton 


6 
6, 


\{4, 


with bodies indicated by letters as follows: 
te town car 


ld 


$2,000 to $2,999 


, t, $2,000 


5, 24, r, $2,150 


24, s, $2,450 


48, r, $2,200 


48, ¢, $2,275 
1, r, t, $2,080 
, 65, r, t, 1, $2,500 


27, l, $2,695 


$4, r, $2,650 
$4, ¢, c, $2,800 





38, t, $2,475 
25, bm, $2,700 
70 t, $2,085 
0, t, $2,000 


30, ¢, $2,500 
30, s, $2,350 





48, s, $2,085 
48, l, $2,750 


50, s, $2,350... 


50, c, $2,400... 


landaulet 


s, 60 


$3,000 to $3,999 


$4,000 or over 


2, 40, r, t, $3,150 
2, 40, ¢, $3,950 


4, 48, bm, $3,800 
4, 48, tc, $3,900 


/, $3,600 


8, 45, J, 


12, 40, 8, $4,350 
l 


2, 40, 1, $4,650 


4, 30, r, $6,500." 
4, 30, 1, $7,700 
4. 30, ld, $7,900 


$5,000 


8, 34, /, $4,200 


6, 38, ¢, $3,250 
6, 38, 1, $3,675 


6, 30, 1, $3,000 


6, 90, t, $3,500. . 





{4, 42, ¢, $5,500 





4, 130, racer, $8,000 


\6, 48, ¢, $5,400. 
6, 48, U. $6,500. 


6, 90, te, $4,600... 
£6, 90, te, 1, $4,700. 


6, 90, r, $3,700...... 6. 90, b. $4,900. . 
ieee 
4, 22, racer, $3,250. 
4, 22, r, $3,400..... 4, 22, 1, $5,000....-- 
| (4, 22, ¢, $3,500..... } 
. i b berlin 
coupe eb cabriolet 3° ee 





> came oo ae oO me 
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Make this Giant responsib e for the 


dependability of your self starter 





Copyright 1916 by 
The Electric Storage Battery Co. 


O matter what electric self-starting 
*+ * system you have it is dependent for 
its power on a storage battery. 


The service the self-starter gives can be no better than 
the service of the battery. You depend upon the battery 
for the power to spin the motor; for the sturdy life that 
guarantees uninterrupted and adequate service. 





If your battery is not right in every particular, the performance of your 
starting system will of necessity be spasmodic, unreliable. 


Inevery “JExide’’ Battery is housed a powerful and well-trained giant. Years of 
specialized experience have been devoted to fitting him to serve your starting system 
as it should be served. He is the creation of the oldest 
and largest storage battery manufacturer in the country. 
He embodies exclusive points of superiority that you 
will readily appreciate. 





Enlist the “JEXide’’ Giant in your service. ot ha vexide| 
SERVICE 
You will find him wherever the “JEx{de’’ signis displayed. ed 
“Exide” Depots and 
Send for the useful little book, iy oe bs 
‘“‘A Sure Start Assured.’’ It’s free. © D send you a list of them. 


THE ELECTRIC STORAGE BATTERY CO. 


The oldest and largest manufacturer of Storage Batteries in this country 
1888 PHILADELPHIA, PA. 1917 


New York Boston Chicago Washington Denver San Francisco St. Louis Cleveland 
Atlanta Pittsburgh Detroit Minneapolis Rochester Toronto 


“Exide,” “ fronclad-Exide’’ ‘‘WypcapeExide’’ and ‘‘ TbinsExide ’’ Batteries for Electric Vehicles 
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Price Classification of Motor Cars for 1917—Concluded 





























, ————— a i 
iM —s | 
( Nieae of Cin _— i Addres M fact f Under $600 $600 to $999 | $1,000 to $1,999 $2,000 to $2,999 | $3,000 to $3,999 | $4,000 and over ' 
i - menace manned a 
acs 6, 26, r, t, $1,295 6, 30, c, $2,150 
M Car ¢ St. Lou I eersce 6, 30, r, t, $1,650 6, 30, 8, $5350. | 
: ' Mt ( M : { 1, 37, t, $550 ; piscesrinisie® . ; ; 
4 lut M ( Buffa 4, 32, r, t, $740 ‘ errr rT Re 
: a - ay ' . 6, 40, r, t, $1,275. . ’ wae ; 
“utu : ace . . 6, 60, t, $1,475... 
: t, 40, t, $1095,.. 
1 ra ( Ke W ° 4, 40, 8g, $1,260 
6, 53, t, $1,465 ‘ 
; c I m 6, 51, r, t, $1,750... 12, 70, r, t, $2,150 , j 
: & Marmon Co., Endlonapolis, Ind...........)....00.scscccsscsssefesssesceccessceccecsdfesepeeveecaccoes skaae 6, 34, r, t, $3,150... ..|(6, 34 te, i, la 
> $4,550 to $5,800 
: 1 ¢ ( \ rr + ipp! } . 
5 ’ I ( I I 6, 41 t $845 8, 73, t, $1,585 
; 8, 56, r, t, $1,295 
i \ 1 8, 56, c, $1,775 
8, 56, s, $1,850 
Cc D Mi . 2 $2,865 12 t, $3,265 
D Me. Detr M 6, 23, r, t, $1,175 . 
"i 6, 29, r, t, l, $1,495 
, ! ( I Mi 6, 25, r, t, $1,095 
6, 25, t, $1,125 
12, 70 
: aN SOR MEE leciniy. vec 3 OS | 
; ' Peerless M. C. Co., Cleveland, O oe ee 8 34 OR, 5. nee a | 
‘ ’ 8 sport, $1,890 8, 34, ‘ ‘ 
i Penns} Pennsy Motors Co., Pittsburgh, Pa 4. 34. r. t. $835 Mi: 
j | Ph iM re Cx Newark, N. J was hia ‘ 4, 24, chassis, $3,600 
: }|6, 38, r, t, $4,600 | 
j ow | r . ee 4 Buffa y : -— . ‘ ° eo 6, 48, r, t, 
/ 6, 60, t, $5,! 
6, 60, ld, $7,660 
M. C. ¢ Rict 1, Ind 6, 40, r, t, $1,150 ° a Sees 
hg ® Barter ¢ | beiamam i. % 4, 45, chassis, $6,000 
Motor ¢ p, Indianap ° t t, $1,685 eee « J 
i j Nl ( ( rt Detroit, M py 
j I un M. CC. ¢ Y Pa 1 t, $740 ‘ 
. Regal MC. ¢ Detr Mich i , 869 s , t, $1,200 
| ‘ ® 4 S275 6, 45, t, $1,250 
a. S ¢ - ee Pa ee 6, 45, s, $1,750 
hi Ch Ri Chard Au Mfg. ¢ ( 4, 96, r, t, $8,000 
I \utomot ( Detroit, M 8 r, t, $1,550 
4 wc. ¢ ginaw, M S, 31, t, $1,350 
1. ¢ ( Detroi Micl S40 ‘ $81 
Scripps Boot Scripps-Booth Corp., Detroit, Mict oe ../4, 25, r, $825 ry 25. ¢ oi we 8 35. 2) 82/575 
Simplex Auto Co., New York - 6, 46, chassis, $6,000 
Sin ger Motor ¢ D York Cit inc eneees ‘ 6, —, t, $3,500 
pau pa Mig. ¢ low Prices on application 
pl 3] M.C. ¢ P Prices on application 
» 5 F 
meee ; sara Bteel ( » Pittaburgh, | : . S 30° t. beery Z 8, 39, s, $2,500 8, 39 $3,500 
Stat States M. ¢ Mig. Ce Kalamazoo, Mict i 2 $845 
Stearne-} P F. B. Stearns ( Cleveland, O 4, —, ¢, $1,450 8, —, ¢, $2,150 
bal ‘tudebaxer Corp., Detroit, Mict 4, 40 $930 6, 50, t, $1,180 ; 
40. t. $940 6, 50, ld, $1,350 6, 50 $2,600 
6, 50, s, $1,700. 
eS wi eta in 6s na 4 vad ip eee bd ekeedckcnan wibphcnadniWadeeuscrcoihvasesnnenes. e, a as 213 
rt f $2,550 
6, 50, t, $1,095 
i i. C. Co., Elkhart, Ind 6, 00 t, $1,145 
( ni) $1,205 
( te) t, $1,135 
lot ( : M e, Ill f 35, c, $1,750 t $2,200 
6, 45, t, $1,600 | 
. [Westeots M. C. Co., Springfield, O 8: 28: £ $1500.16 20: Se Sa t00 
Western Automobile Co., 1015 Pike St.. Seatt Wash. 4, 37. ¢, $950 
Vhir \lotar le 4, 23 
A V hite I Co., ¢ veland, O i ose { : 
k . \ ( I l ee 
| 1,31 $650 o | 
| $, 31 t, Sot 
1 ( I ( 1, : $835 
| 4, 35, t, $85 
| 6, 40. r, $970 
| 6, 10,2 sus . , + @ , s) * 
“ The W ‘ ( ’ Lo 6, 33. t, $2,485 6, 48, ¢, $3,700 
Wood lWoods M tte Co., ¢ go, | $, 20, r, $380 
W ‘ Du iW ds Mot Vehicle Co., Ch y I Dual Power car Runs on either gasoline ri 4 ricit $2,600 c¢ oupe t 


Electric Pleasure Cars for 1917 | 


Passenger Capacity, Body Type and Prices 












‘ | Name m dress of \ nulacturer , " <i 
s an ae Manule Under $2,000 $2,000 to $2,999 $3,000 and over | 
Borland, and Hr \ rican Electr Car Cr Saginaw, Mich 
3 p. Cabriolet, $2,175 ° . 
Detroit Anderson Electric Car Co., Detroit, Mich 4. p. Brougham, $1,775 4 p. Brougham, | 
5 p. Brougham, $2, 
Bahe Baker R. & L. Co., Cleveland, O —_— enay -+|4 p. Coupe , ‘ > p. Brougham paiad 
Ranch & hang Baker R. & L. Co., Cleveland, O . . 2p. Roadste r 6 p. Town car 
t p. Brougham 
Beardsle Seardsle ectric Co., Los Angeles, Cal 3 p. Coupe, $1,285 - ..;/4 P. Coupe, $2,000 
‘ y I rdsley Electri o., Los Angeles, Ca . | P uy $1, . ‘115 p. Coupe, $2,650... 
tag) Eagle Electric Auto. Co., Detroit, Mict e 
Flander Flanders Electric, Inc., Detroit, Micl Tee eee TCE E TREE Oe eee 
2 p. Roadster, $2,000 ceceses 
1)-Mile Pritchle Fritchle Electric Co., Denver, Colo ers —— 4 p. Coupe, $2,600 
» p. Coupe, $2,800 
Hupp-Yeat Hupp-Yeats Electric Car Co Yetroit. Mich 4 p. Coupe, $1,500 
I PI 4 ri r a c I \l . 4p. Coupe, $1750 
Andover Joly & Lambert Elec. Auto Co., Andover, Mas : . ‘ 
Milburn Milburn Wagon Co.. Toledo, O ip Brougham, $1,685 
>p. Town car, $1,995 ntti coccceressseseseee 
Ohi oO Electric Car Co., Toledo, O . . oD _ aps, 08 400 5 p. Double drive brougham $3,250 | 
> p. Brougham, $2,900 
Chicas Walker \ ( ch igo, I t p. Cabriolet 5 p. Limous " 
W W \I \ ( Chicag I . Gasoline-electric car ip Coupe $2,650 


Tonnage Classification of Commercial Vehicles for 1917 | 








| 
I , . ° ‘ e M r k I . ‘ . ‘ é. 6 | P - ‘ 
j . ‘ . . . ra y ° — ‘ » : . . 
ast of American Gasoline Motor Trucks, Showing Carrying Capacities and Prices 
’ d > 
Tons Capacity, Horse-power and Price 
ef Veohicl , iA Ma , - —— Se 
Under 1 Ton 1-1'4 Tons 2-244 Tons -3'6 Tons 1-5 Tons 6 and Over eet 
Acason Acason Motor Truck (¢ Detroit, Mich l 25.3 .. & & ee P 314, 28, $ Prices on application 
Acme- Detroi Acme Motor Truck C¢ Detroit, Mich 3, 40, $2,800 
Acme Aeme Wagon Co., Emigsville, Pa ‘ sre . 
\ American American M. T. Co., New York City . mn 2, 36, $2,800. ° a ‘ 
‘ Armleder The ©. Armleder Co., Cincinnati, O : 2, 27, $2,800 .|314, 32, $3,500 
4 Atterbury Atwrbury M. C. Co., Buffalo, N. Y 23 ye 2, 27, $3,378... .|34, 32, $2,175 
| ; 23 YO ~ 
t Autocar Autocar Company, Ardmore, Pa - u . 6 ER SR ee een. i. ee ee 
Auto Truck Auto Truck Co., Bangor, Pa | TES Pe Ag > i em Re ibis. (hy Acton 
if Available Available Truck Co., Chicago II 1, 23, $1,700 2, 28, $2,250 , 32, $4,400. . 
} Aver Avery Company, Peoria, Ill... F : 2, 36, $2,700 5, 44, $4,500 | 
Barker ©. L. Barker, Norwalk, Conn 1, 26, $1,600 8 SS A See eee : _ 
Rauer Bauer Machine Co.. Kansas City Mo Prices on EP a eae Te ere re eer eerie 
Beck Beck & Son, Cedar Rapids, Iowa 4, 36, $950 1, 36, $1,125 2, 42, $1,475 ne ‘ ; 
Reech Creek Beech Creek Truck & Auto Co., Beech Cr Pa 3, 33, $3,850 . Four Wheel Drive 
a Lg, 35, $825 with open 
: Bet! Bell Motor Car ¢ York, Pa P body . 
6, 35, $875 with 
} closed body....... . : ‘ ; 
* Bes«se mer Bessemer Motor 7 ‘ Grove City. Pa ee a bil a 1, 25, $1,075 2, 36, $2,200 3's, 45, $3,100 5, 45, $4,000 
—— } 
Continued on page 34 ‘ 
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GMC 


d. 


Heres the One Ton 


the Answer to a Nation Wide Deman 


Oe, ae es Paes (2, ae 






















CENERAL MOTORS COMPANY 


TRUCKS 


From all sections of the country came the urgentd@mand—‘“‘Give us a one-ton GMC”. 
Not that there was a scarcity of one-tontrucks—to the contrary. But buyers who 


had learned the value of GMC pul ng power, dependability and low upkeep, 
naturally looked to TRUCK H QUARTERS for these qualities in 2 truck of one-ton 


capacity Based on past experience they reasoned—if it’s built by GMC it’s right. 





And the new one-ton GMCis right in every respect. grower, as well as scores of businesses requiring 
It'sarugged, powerful truck—a real truck in every a truck of one-ton capacity, will find the new 
sense of the word;—sturdy, substantial, heat-treated one-ton GMC the answer to every need. 

frame; heavy axles; powerful motor; worm drive;— 

a truck of fullone-ton capacity, with a factor of Now the GMC Line is Complete 


safety to withstand the hardship a truck must 
endure to be profitable to its owner. 


Like all GMC Trucks, it has those qualities of 
simplicity and accessibility that are the result of Words are not needed to tell of the all ‘round 
years Of experience and co-operative effort of performance of GMC Trucks. 


practical truck men. In cities and towns throughout the country, at 
wharves, docks, railroad platforms, on the busiest 
thoroughfares or the secluded mountain trail— 
wherever there are GMC Trucks, their perform- 
ance furnishes convincing evidence of their worth 


there are all needed sizes—from 34 ton to 5 tons— 
the one vacant space has been filled. 


At is, in our belief, the most practical one-ton truck 
ever built, from the standpoint of the owner, driver 
- and care-taker. 


Ttis built to operate successfully on either pneu- and ability. The records of their service furnish a 
miatic or solid tires, and is adaptable to a multitude dependable guide in determining what GMC Trucks 
of uses— busses, ambulances, hearses, police patrols, can do for you. 


light fire apparatus, etc. 


‘The furniture dealer, the florist, the department 
Store, the wholesaler, the expressman, the fruit 






“GENERAL MOTORS TRUCK COMPANY 
. One of the Units of the General Motors Company 


ea PONTIAC, MICHIGAN , 
. “f ~ A Direct Factory Branches: New York, Boston, Chicago, 
eS Philadelphia, St. Louis. ey sarin ¢ 






dy at this time 
oe 
leliveriés. on the 
* ety Ry Teens 
new One-tomand Ona the - 
Rs. Me 
other GMC models, If your 
business needs a “motor™ 
truck of any size—or a fleet.” 
of several sizes — see the 
nearest GMC dealer or 
write to TRUCK HEAD- 
QUARTERS. 


Complete Line—3-4 ton, 1 ton, T'?2 ton, 2 ton, 32 ton, § Ton—Worm and Chain Drive 








— 
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List of American Gasoline Motor Trucks, Showing Carrying Capacities and Prices--Continued 

















































































—— ————————— —_——— =2 = — j 
| ~ ‘ ; ~ 
Name of \ ehicl Name and Address of Manufacturer TREE, CRP SENNS NS Slee roe 
- Under 1 Ton 1-149 Tons 2-2'9 Tons 3-319 Tons 1-5 Tons 6 and Over 
Bia Blair Moto ck Co ; 
Biaw | Bla lotor Tru , Newark, O ey eee 2, 35, $2,850 3, 35, $3,250 , 4, 45, $3,750 
Balistrom Ballstrom Product Sales Co., Battle Creek, Mich Prices on application nabgcinceees 1 
Modern : Bowling Green Motor Truck Co., Bowling Green, © 1. 25 $1,500... , >” 40, $2,000 ‘ ooee . . . | 
Boyd " og ri Jas. Boyd & Bro., Philadelphia, Pa ; ‘ tig - eg 3, 29, $3 600. , ; i 
Hriscoe ‘ Briscoe Motor Corp., Jackson, Mich z. 16, $700 with panejl body aes epdiananecepe 
2, 16, $725 with cano|py top serena 
Brockway Brockway Motor Truck Co., Cortland, N. ¥ wae 1, 20, $1,450 - 12, 27, $2.125 31 33. $ 
ene Seater prem Co, Captian, M.S... -...--bvronsesseseeesenss itis, 13, 2, 27, $2,125 6, 3: 
Lambert. . | Buc keye Mig. Co., Anderson, Ind bo, 25, $950 . $1, 700 ° 2, 40, $2,200 
: , 25, $1,200 “we ( ‘tia —— 
Burford ii G Burford Co., Fremont, O os ) y ‘0, ney 2, 25, $2,250 
Lemme Cadillae Auto Truck Co., Cadillac, Mich ) $1.5 2' 40) $21 ; ‘ po oo See 
Chadwick Chadwick Eng. Works, Pottstown, Pa Prices on application advert on See prs. 8, GReee 
Chase Chase Motor Truck Co., Syracuse, N. Y D 725 2 27 » 475 
Brinton Chester County Motor Co., Coatesville, Pa Prices on application ane sian pres St. tere pom Se 
Little Gian Chieago Pneumatic Tool Co., Chicago, Ill ; l 0 5 re 7 5 _— 
‘ ago, Ll 20, $1,500. >. 27, $2,500 
Champion Cleveland Motors, Inc., Cleveland, O bg, 29, $750 with box — a 
Clyde lyde Motor Truck Co., Farmingdale, N. Y : : — ” 1'4, 30, $1,090 | 
Coleman Coleman M. T. Co., Ilion, N. ¥ Prices on applies ation a i 
Collier ‘ollier Motor Truck Co., Painesville, O 4%, 29, $80K 
Ww. ¢ Columbia Taxicab Co., St. Louis, Mo Prices on ceaehe ation 
Columbia Columbia Motor Truck & Trailer Co., Pontiac, Mich 2, 40, $1,750 | 
C ommerce Commerce Motor Car Co., Detroit, Mich 1%, 23, $975 1, 23, $1,175 with bodi te toutes , ‘ : 
Trojan Commercial Truck Co., Cleveland, O | 1, 18, $1,500 2 
Continental Continental M. T. Co., Chicago, I! 1. 23 $1.700 > 27, $2.250 ao I > 5 
— ntal Continental Truck Mfg. Co., Superior, Wis gn on application z eepieoeany pores 5 Cee w am, OS/0ES 
Corbitt. Corbitt Automobile Co., Henderson, N. C 44, 23, $1,600 14, 25, $2,150 2, 314, 33, $2,900 
. ; pp 1 . + By Gare 
Con iss M. r. ¢ 0, Corliss, Wis . o's 6, 18, $650 Fe | 
rtland urt & irriage C« Sidney Prices on applicatior 
Oneste Gow Couple Gear Freight Wheel Co., Grand Rapids, M } 314, 50, $5,000 5, 60, $5,600.........]/7,. 70, $6,200 
| ; : 12, 70, $6,7 
Crawtord Crawford Automobile Co., Hagerstown, Md 3, 40, $3,000 Chain I lrive aa ebrogee 
lg, 17, $890 with a | 
Crean Croce Automobile Co., Asbury Park, N. J body 11, 18 $1,25 
34, 18, $1,050 witl j*s » $1,200..... : eee ane. eee ee 
4 i 
= - body 
Yn leor inielsot ngine rks, Chicago, Ill Prices on application { 
Dest pant Eoate Fe ST aannee, howe 6, 20, $1,200 1, 23, $1,850 ‘8 “SRneee OM Aa eter eee atid betcha ite 
ny Pla ‘ ewark } ‘4, ii Ce SE FO ee Cae ere ees Pt nS PR i 
De Kalb De Kalb Wagon Co., De Kalb, Ill wae | 
c | : | 
4 , 1, 25, $1,120 with ra 
Denby Denby M Co ‘ Miel J. 
{ ! I D lich body 2, 33, $1,790 
a = iis 1/14, 30, $1,575 214, 33, $2,000 i : 
a ry Lh M ( ( eveland ) 1114. 35, $1,385 ; | 
Detro Detroit Com'l Car Co., Pontiac, Mict Prices on applicatic 
Horner De t-Wyandotte M. T. ¢ W t oes , 
. “ I vandotte 1 IS, $2,350 » 28. $2.75 ; 53 3 ; | 
j Diamond 1 Diainond T .Motor Car Co., Chicago, Ill j to i; 25, $1,485. 1113! 30! $1'900 \2' 35, $2'200 OMe 40, $3,300" > ae Sasa Poncececseeeeweenees 
t Dispatch Dispatch Motor Car Co., Minneapolis, Minn $4, 30, $1,210, Panel |Body. . . ote aes jencbnccin hasneoatees ; 
‘ 3 10, $1,135, Open | Body 
: Doane Doane M. T. ¢ San Francisco, Cal 1 35, $3,006 I j 
Dorris Dorris Motor Car St Louis. Mo “72, 39, $3, J) with Bodies ot: ce 6, 50, $4.75 
Lowaing Downing M I ‘ m Detr sit Mich ‘25 $575 i. 25° $600 : j2, 31 $1,990 | - | , 00, $4,750 
\ ulean gas Seabury Ord orp., Sharon, Pa *rices O wlicatior Ss | 
Duplex Duplex Power Car (¢ Charlotte, Mich wy vHictosecpeears > lo oF p . “+ } 
eee oe j2, 27, $2,800... | ‘ 
Durable Dayto Durable Dayton Truck Co., Dayton, O ay gpg . 
iene 2, 36, $2,650 Ww. rm Driv >, 60, $4,500 71 F 
. ‘ ee 7 4, 60, 34,950 
a, 45 400, | - : 
Eagle Rotar Eagle Macomber M. C. Co., Sandusky, O Prices on applications — priv 
Economy Economy Motor Co.. Tiffin, O Prices on sry sa By 
: igin lgin M. C. Co., Chicago, Ill Prices on aie ne 
inmura Imira Com'l Car Co., Owego, NY, rices Oo = | 
Erie Erie Motor Truck Mfg Co, Erie, Pa : lees on anedieetios : 
Eewbank Ewbank Electric Transmission Co., Portland, Ore andiingnalbahl —— - ri i aaeeneeaal 
P one Famous Mfg. Co., East Chicago, Ind Prices on sepllentics | ices on application > . ee meee" 
go Fargo M. C. Co., Chicago, Ill it i hananina } | os Of ee 
‘ : se 2 $ ; 
Federal Federal M. T. Co., Detroit, Mich 1/4, 20; $1,500 forage oipmety 3, 41, $4,100 ae 
D7. $1,800 2, 2,100 . ; |3+2, 29, $2,800 SF eererre 
Forsehier Forsehler M. T. Mig. Co., New Orleans, La 1, 25, $1,650 : 2, 35, $2,250 | Sy ie = 
—_—s Westesia Light Car Co.. Fostoria, O } rR, z i 1'4, 30, $2,000 2%, 40, $2,500 
FW. D Four Wheel Drive Auto Co., ¢ lintonviile, W ; Prices on application | - | 
Fulton Fulton Truck Co., Fulton, Ill Prices on application 7 Four Wheel Drive 
Gabriel. Gabriel M. T. ¢ Cleveland,O 1, 28 : 
I 0. eland, , , 28, $1,600 > ‘ eis ete 
; ‘ 1%. 32. $2,000 2s, 36, $2,400 3, 40, $3,000 
Galloway Wm. Galloway Co., Waterloo, Iowa , i Prices on application. . | cham eee | | hae | — 
Garford ‘ Garford M. T. Co., Lima, O ‘ l/1, 20, $1 150 ; - Ng | ‘ chs 
14 22 81 2, 29, $2,300 315, 29. $3.400 5 26 g4: Bs * core 
Gary Gary M. T. Co., Gary, Ind ‘ 5 & 1 $ $1,800 . , 36, $4,300 6, 42, $4.5 HOO... ceceee 
‘, 25, 8 , 30, § . . 
, \ : I's, 40, $ 2. 40, $ 349, 45. $ Prices on application 
i. M. C, General Motors Truck Co., Pontiac, Mic %.2 1, 23, $1,600 
ait ' 4 |" 20, $1,090....... 16 23 sp 2, 27, $2,375. . 345, 33, $3,300 5, 33, $ 
G. V. Mercedes General Vehicle Co., Long Island City, N. Y aah Se, Cie — Res Te) ee ee 
Clersix Gerlinger M. C. Co, Tacoma, Wast ere : ‘ 5 5 
Globe Globe M. T. Co., Northville, Mich. deh i. 25) $1,275 274, 30, $2,650 waerbeansy- 
Gramm- Bernstein i‘ jramm-Bernstein Co., Lima, O 1, rs $1,650 2, 23, $2,300 
oe 1S oe =, <3, 32,500 3L4, 33, $3 3 35 f we 
Habn Hahn M. T. & Wagon Co. Hamburg, Pa | Prices on applies | \174, 23, $2,000 2'9, 29, $2,700 pe Se | +1, 38, 06,500 ae i 
ifannibal Hannibal Motor Wagon Co, Hannibal, Mo Prices oF oo sinte ‘ | 
Harrison Robt. Harrison Co., So. Boston, Mass Price ros SPP. < se Bibs 
Harvey Harvey Motor Truck Works, Harvey, Il 5 ane 68 agpueeten A 
Be eee tn Oo Meee Gin inet Bot at tae 2, 33, $2,250 34, 33, $2,950.......|5, 41, $3,600. . “| 
Henderson Henderson Bros., Cambridge, Mass lPrice ' lies S, 39, 1,000 2, 24, $1,600 a are 
Hendrickson Hendrickson M. 'T. Co., Chicago, Il Se meena pene eet ee 
. Prices on application ab 
Hewitt-Ludiow Hewitt-Ludlow Auto Co., San Francisco, Cal Prices applies : 
Homer Homer Motors Co., Los Angeles, Cal pe ep 
Hoover Hoover Wagon Co., York, Pa reves 6m Guemention 
Houghton Houghton M. C. Co., Marion, O y ie = ete : . ton a ; 
Howard Robt. G. Howard, Boston, Mass ; a2 nrg I . Bethe nae : a 
Pierey Hub Motor Truck Co., Columbus, O : : \¢ in sli ee * . | ol , | 
ew AB Hurlburt M.T Co, New Yo ‘, . ° |Gasoline-electric hub mater. Prices on app | ic ation | a 
independ Independent Motors fot Bens = $-¥-> 
ndependent ndependent oters Co, Port Huron, Mic | : : ‘ 2 : 34, 29, $3,500 5, 3 25 tei D 
International International Harvester Corp., Chik sooth a ‘ *~) $1,225 : = $1 385 , » $1,850 ’ Pee a ere 
‘ 4, 20, . wren , 20, Ot 
Mack. . International Motor Co., New York City i “28 Se ase . : 
| + ne 20 * eet 2, 26, $2,700... 314, 40, $ 5 : , 
cen abe International Motor Cu., New York Cit | 144, 26, $2,350. ..., eS ; \° ho See... \%2 40, $4,000....... 772, 40, $4,500 
nter-State Inter-State Motor Co., Muncie, Ind ; * Ser parks stich 15, 3 8 \o1 
5 merle one oe wer a ph = oe. aaF ah . cee ee , 31, $4,800 -|614, 31, $5,800 ; } 
. m rr tag = ces on application ; ey 
Kelly... | Kelly-Springfield M. T. Co., Springfield, O ; hea k: DDERA eWeek 19, 23, $2,000, 244, 23, $2,750, I 2 $3 45 4, 32, $3,6 j 3 | 
Old Hickory Kentucky Wagon Mis. Co. Louiaville, Ky - . 30, $805 Wo orm and Chain Worm and Chain 34, 32, $3,450.......) 5 32° 36'380 --++ 416, 32, $4,500 
King 4. R. King, Mfg. Co., Kingston, N. Y : nn Fe “# = oon 
Kissel-Kar.......... |Kissel Motor Car C k er : 349, 32, $2,600 ia ; 
7 ssel Motor Car Co., Hartford, Wis......... eS Sl rer 1, 24, $1,250.........|/ 2, 29, $1,875... 4, 29, $2,850........]°° E 
meiner book Kleiber & Co., Inc., San Francisco, Cal I, 14, 27, $2,250 | 37% a ee nS ‘| 5. 29, $3,350. sreere pe seeeete 
nicke he “ke an bansierseaeea. enemeeas 6, 27, $2,250.. 2, 27, $2 q ‘ 5 . on 2 ” ladatalialigitad ghedbcbaldt 
Koek a yocker iw kerbocker M. T. Mfg. Co., New York City Prices on applic ation oe 4 aR 374, 32, $3,000. ......16, 44, ss, — ex 
Koehler J. Koehler Motors C Es Newark, N. J ’ ae eo ee Sites F x 
Kopp Kopp M. T. Co., Buffalo, N.Y .. ena Prices applic B. 38, CE0S. = sdachinspaasonia 
Hire _ i! |Krebs Commercial Car Co . Clyde, ¢ Saat on application Lig; 23, $2,050." 1) |‘ /2, 277 Uren) Pry Peer eee Serene ee ererererey: 
rickwel! iKrickwell Motor Co., Chicago, Ill ay Prices on anni co cee tes 2, 27, $2,375 » 83, 3, 25 jstrehisasweherbe i . 
pow ord wn pete me phy wh Cineee Ear tehescsecesss i! rices on application. . | oi “er ony tt F 4, $3, sede ie eth cae ee é 
Lane - |Lane Motor Truck Co., Kalamazoo, Mich : emtes, os $1,075. + 20, $1,200... -+|2, 27, $1,600 ae is <celeeeral + se 
Lange Lange M. T. Co., Pittsburgh, Pa aka ‘ 7 a RRR TEE 
Larrabee I bee-Deyo N : i — - . r +g, 23, $1,850. 244 27, $2,450 se $ 
gan reed varra yo M. T. Co., Binghamton, N. Y ie CEE edie Mage we 6.06-4.n0 64 1, 30, $1,500... 24, 40, $2,300 7. , 
Laurel Laurel M. C. Co., Richmond, Ind Ie 36, $750 with bod 876, 20, 2,006 J) RG en MRO: eae 
Lawson Lawson Mfg. Co., Pittsburgh, Pa : HE mi 7 hm toga _— 
Leslie Leslie Motor Car Co., Detroit, Mich é K ~ tds en >, . alie eeGis hgien sas «as cenbenad aadadaasvinvenailes cosaccedenthaceedios ons xe 1 +e 
Hall Lowie-Hall Iron Works, Detrait, Mish ee erosene motor. Prices on application. .|. . 
Liacoln |Lincoln Motor Truck Co., Detroit, Mich. . Prices on application + a 2, 28, $2,000 
Lippard-Ste wart |Lippard-Stewart M. C. Co., Buffalo, N. Y.......... 44, 17, $1,000 1, 23, »# 000... \l2, 27, $2 
: “lh a2” 9 z . * )}2, 27, $2,6 
Riker |Locomobile Co. of America, Bridgeport, Conn + ee , 1%, 0, 300. oe heralds, Spe eaieadie, Sage Ce 
Lord Baltimore |Lord Baltimore Truck Co, Baltimore, Md . Prices on applic: ; nt ey erkegs ery Les al anaes 
Macear |Macear Truck Co., Scranton, Pa : pi. spmepemy i ‘ pe "3 aie 
Atlas Martin Carriage Works, York, Pa Pe drapes ig. 30. S750." 14, 30, $2,100. . . (244, 40, $2,600 ‘|33 re "40, , $3,250 
> ee Maxim Motor Co., Middleboro, Mass.. ae ‘ abides ~ 
F : . ) enedes : Wa eat bode 2, 3: 2,5 
Maaweill Maxwell Motor Co., Detroit, Mich. . . eseeve Prices on — a ae 
Menominee Menominee M. T. Co., Menominee, Mich : 23, $1,2¢ ile 4 ; 
x | 4 Pa, 2 2, 27, $2,240 ++ +-/83, 32, $2,776 
Bully Tractor Mercury Mfg. Co., Chicago, Ill | S| oy alti enaOe ee ee ae 
Mets Metz Company, Waltham, Mass St aid 25 $500 ob a $4 40, $3,400 
Elisweorth Mills-Ellsworth C ., Yn | re Rat a 17. $695 rith body “CO: al lla eat i ji . ese ec 
Mogul B on a M. T. Co., St. Louis, Mo........ eae Se aptbas pe eandatgnes 1ig gg roles tee peter eee 
Mohawk. . lohawk M. T. Co., got | ne Near” itil coeus +++ 1%, —, $2,000. .. . -|834, —, $2,750... 22. _— : 
Monarch .|Monarch Light Truck Co., Milwaukee, ea Prices on ap sgotte onan. ax eta he sical 4 : -s . coe . eae g ‘ 
Moon ; Jos. W. Moon Buggy Co., St. Louis, Mo sone “ = : 1 35 5, 9950. 600... pe a da ee tite eeteceeeees : 
More ‘ ; taht -\Lie, . Sa E sick on aah seit dtigeet ade d ia ee aa : j 
foreland : Moreland M. T. Co., Los Angeles, Cal....... %, 20, $1,290 | /1, 23, 31,500 “tlese’ an. enaao oR A a: ue see . Be ey 
Morton Morton Truck and Tractor Co., Harrisburg, Pa Wane... rr) eee Tere eee Sa ry a*° nt See ‘ ‘pa 
Winocania ney dy hd . , bes tei P 5 ca Se ee een ee ay ; — 
ose , 1%, 22, $1,650 al, : 9 5 4 ise alt ye ah Joeee ap ints 
$ 4, 22, 62 ... 244, 38, $2,500 ... 5, 64, $4,500 | 
(Concluded on pea 36) - - — cone ~ LSE. a — 
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rTNHE most conclusive demonstration of the 
practical utility of a motor truck ever ac- 
complished, was the performance of a MACK 
34% ton truck on the Mount Wilson (Cal. ) 
mountain trail, Sunday, October 29, when the 
huge bottom section of the new 100 inch 
Carnegie Observatory telescope was carried to 
the summit. Driven by J. A. Stoner, Manager 
of the Mack Motor Truck Company of Los 
Angeles, this MACK truck accomplished in one 
day what would have taken practically a year by 
any other method of transportation, 
Subjected to a most terrific strain, this MACK 
truck not only carried up the steep tortuous 
trail, a load weighing almost three times its 
rated capacity, but at one time, when the right 
rear wheel crushed over the mountainside, the 
entire load was thrown on one wheel and the 
rear axle, causing a torsional strain on the truck 
chassis that was incalculable. 


INTERNATIONAL MOTOR COMPANY, New York 


Send for an 8-page folder, “Mack Truck Aids Science,’ telling all about this remarkable feat, 


MACK Truck Climbs Mt. Wilson With 10-Tons 






























After remaining in this perilous position for 
five hours, the truck was pulled back on a firm 
base, the motor started and the MACK deliv- 
ered its load under its own power, Not even 
the grease cup on the right rear spring had been 
dislodged by the accident. This accomplish- 
ment proved of what the MACK truck is 
made. 


This undertaking was not staged as a ‘‘stunt.’’ 
The huge casting had to be taken to the mount- 
ain top and the MACK was the only motor 
truck in this country that could do it. 


Ifa MACK truck performs so successfully in 
an emergency, how easy must be the ordinary 
transportation task when MACK trucks are 
employed. 


, eas y, 

Complete line of truck capacities—1, 1 ! oy 
. 4 yA 

2, 3%, 5%, 7% tons. The same 


quality of material is used in all sizes. 


























List of American Gasoline Motor Trucks, Showing Carrying Capacities and Prices—Concluded 


Name of Vehicie 


Jeffery Quad 
Sil-Purpose Truck 
Rapid Service Wagon 
Neteo 

Moeller 

Niles 


Olid Reliable 
Vackard 
Packett 
Palmer 
Palmet 
Peeriess 
Pen 
Vierc 
p 


M 


ne 

Arroe 

een 

irtin 

Pullma 
tainier 

| 


Republic 


Robinson 


howe 
it 
Kuler 
Rush 
Safety-PFirst 
Pauiding 
Saodow 
Sanford 
Schacht 
Selden 


Service 


Sheridan 
Siebert 


signal 


Sphins 
Standard 


North western 
States 
Stegeman 
Sterling 
Stewart 


Studebaker 
Sullivan 
New York 
Thomas 
Tiffin 
Tower 
Crabold 
Trumbull 
are 
Union 
United. 
U.8 
Universal 
y eerac 
Velie- Bilt well 
Viall 
Vim 
Volts 
Wade 
W aiter 
Standard 
Watson 
Wayne 
West Const 
Waco 
White 
Wichita 


Wileox Trux 


Superior 
Wilson 
Witt, Will 
Zeitier & 


Lamson 


Name of Vehicie 


.|Zeitler & Lamson Truck Co., 
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Name and Address of Manufacturer — 
Under 1 Ton 1-144 Tons 
Nash Motors Cx Kenosha, Wis 
Nash Motors Co., Kenosha, Wis 14, 23, $1,465 
Nash Motors Co., Kenosha, Wis %4, 23, $965 
New England Truck Co, Fitchburg, Mass 14, 30, $2,350 col 
| | 
New Haven Truck & Auto Wks., New Haven, Conn Prices on application | 
Niles Car & Mfg. ¢ Niles, O 30, $1,27: 
Old Reliable M. T. Co., Chicago, Il 114, 23, $1,950 
Pact Co., Detroit, Mich he ye oe 
4o, 26, $2,/ 
Packe r Car ( St. Pa Minn Prices on application 
Palme M.C. ¢ St. Le Mi 1, 23, $ 
Palin Ce Syracuse, N. ¥ 4, 20, $1,150 1, 23, $1,350 
Peerle ( Cleveland, O 
Penr Co., Pittsburgh, Pa Prices on application 
Pierce Arrow M. C. Corp., Buffalo, N. ¥ 
Piggins Bros., M. T. Co., Racine, Wis Prices on applicatior 
Pittsburgh Machine Tool Co., Braddo« Pa ae on application 
|Pullman M. C. Co., York, Pa 46, 32, $750 with body 
|}Rainier Motor Corp., New York City 4, 2s $875 
IReo M. C. Co.. Lansing, Mich 44, 35, $1,000 with bod|y 
[Benubite M. T. Co., Alma, Mich ‘, 17, $750 the bs b1a7s 
|Robinson M. T. Co., Minneapolis, Minn 
Rowe Motor Mfg. C: Downington, Pa 
Royal M. T. Co. of N. Y., New York City 1, 22, $1,600 
Ruler M. C. Co., St. Louis, Mo Prices on application 
|Rush MT. Co., Philadelphia, Pa Le, 30, $695 
jSafety First M . C. & Truck Co., Piainwell, Mich Prices on application 
ISt. Louis M. T. ¢ o., St. Louis, Mo Prices on application 
Sandow M. T. Co., Chicago, Ill Prices on application 
jSanford M. T. Co., Syracuse, N 44, 30, $1,290 14, 37, $1,370 
IG. A. Schacht M. T. Co., Cincinnati, O on 1 ‘9, 40, $2,650 
iSelde n Motor Vehicle Co., Rochester, N.Y %, 16, $985 1, es $1, 700 . 
yO EE een, ee ¢ 7 
a 
Sheridan Commercial Car Co., Chicago, I! , 22, $490 
Shop of Siebert, Toledo, O p rice 8 on application 
: » Re 
Signal M. T. Co., Detroit, Mich ord 1 Sag” ee 
| ¢, 27, $1, 
Sphinx M. C. Co., York, Pa Prices on application 
lStandard M. T. o., Detroit, Mich 
Star Carriage Co., Seattle, Wash 14, 30, $2,150 
States M. C. Mfg. Co., Kalamazoo, Mich Prices on application. .|...... 
Stegeman M. C. Co., Milwaukee, Wis 134, 40, $1,900 
Sterling M. T. Co., Milwaukee, Wis 
Stewart Motor Corp., Buffalo, N. Y bg, 25, $605 14, 30, $1,390 
%, 30, $1,290 
Studebaker Corp., Detroit, Mich bo, 24, $900 11,24, $1,300 with bodies 
Sullivan M. T. Corp., Rochester, N. Y 144, 23, $1,600 
Tegetmeier & Riepe Co., New York City ita 27, $2,200 
|Thomas Auto Truck Co., a w York City 
\Tiffin Wagon Co., Tiffin, Prices on application 
Tower Motor Truck Co , Sn Mich Prices on application 
Trabold Truek Mfg. Co , Johnstown, Pa Saetl 30, $975 
Trumbull M. C. Co., Bridgeport, Conn Prices on application. . | 
win City Four Wheel Drive Co., St. Paul, Minn Four wheel drive Prices L equostion 
Union M. T. Co, Bay City, Mich 1%, 30, $1,2 
pouees Motors Co., Grand Rapids, Mich 
|United States M. T. Co., Cincinnati, O Prices on application . 
|Universal Service Co., Detroit, Mich 23, $1,950 
Veerac Company, Minneapolis, Minn Lhe, 20, $925 
Velie Motors Corp., Moline, Ill 
Viall M. C. Co., Chicago, Ill 144, 23, $1,650 
Vim M. T. Co., omen Pe, lo, 15, $635 
|Voltz Brothers, Chicago, Prices on application 
had ade Com‘! Car Co., Holly: Wis ‘4, 10, $300 
|\Walter M. T. Co., New York City 
|Warren M. T. Co., Warren, O Prices on application 
|W atson Wagon Co., Canastota, N. Y 
|W ayne Works, Richmond, Ind Prices on application 
|West Coast Wagon Co., Tacoma, Wash Prices on application 
|Western Automobile Co., Seattle, Wash Prices on application 
White Motor Co., Cleveland, O 44, 30, $2,100 
|Wichita Falls Motor Co., Wichita Falls, Tex én 1, 2 20, es 
2. 
|" E. Wilcox Motor Co, Minneapolis, Minn oe “4%, 28,$ tig 3 
|Willingham’ s Sons, Atlanta, Ga ‘ 20, o. 350 
J.C. Wilson Co., Detroit, Mich. 


Witt-Will Co., Washington, D. ¢ 


Chicago, 


Inc., 
Il 











1, 23, $2,000 
1s, 


20, $1,850 


2. 
9 
+|* 


Tons Capacit 





2-244 Tons 


2, 29, $2,850 


2, (4 eyl.) 30, $2,450 
2, (6 eyl.) 40, $2,650 


40, $1,875 
26, $2,500 
| 

2, 26, $2,800 


2, 32, $3,000 
2, : 26, 


$3,000 


5, $1, 650 
, $1,675 








\2, 48, $2,100 
|2, 40, $2,800 
}2, 23. $2,000 
2, 27, $2,250 
\* ; 

2, 27, $2,100 


2, 27, $2,000. 


214, 40, $2,500 
2}, 29, $2,800 


2, 28, $2,250 
2, 27, $2,600 
244, 33, $2,700 


12, 40, $1,950 


2i4, 45, $1,875 
2, 27, $2,250 


2, ; 26, $2,800 


$2,250. 
$1,800 


35, 


2, 
2, 27, 





y, Horse-power and Price 


3-3} 2 Tons 


(Fire Truck, $4,250) 


3, 29, $3,250 
wh 38. 
| 


| 


$3,400 


13, 32, 


$3,7 
00 


3, 29, 
314, 45, $3,200 
7 , 40, $3,400 


$2,550 





314, 35, $3,400 
| 

4 40, 83, 200 
31 , $2,950 
31 4 $3,000 


344, 33, $3,000 


(3, 33, $2,750 
1316, 33, $2,850 
(Worm) 


314, 
3% 


50, $3,000 
29, $3,400 





314, 32, $2,900 


26, $3,400. 


13, 
314, 45, $3,350 


3, 30, $3,700 
314, 33, $3,250 


-/87 40, $ 


344, 45, $3,150 





Electric Commercial Vehicles for 191 


Name and Address of Manufacturer 






Tons C 














apacity and Price 








4-5 Tons 


4, 36, $3,750 
5, 36, $4,250 
4, 32, $3,800 
5, 40, $4,300 


4, 32, $4,000 
5, 32, $4,500 


5, 38, $4,500 





Is, 48, $4,500 


45, $4,200 


5 32, $4,000 


5, 33, $4,000 
14, 33, $3,025 


° 


15, 50, $4,000 
5, 36, $4,500 


, 33, $3,600 (Worm 


5, 55, $3,500 
36, $3,200 
|\5, 42, $3,900 





} 
5, 31, $4,000 
45, $4,000 


45, $4,500 
33, $3,850 (Worm 


5 
5, 


5, 50, $ 


5, 50, $4,150 


~ 


eg 


January 6, 1917 


-————. 


—. 


6 and Over 
ee 


7, 41, $5,000 


i, 40, $4,550 


, 32, $5,000 





6, 48, $4,500 | 
7, 68, $5,000 


| ° 
Drive) 


7. 44, $4,850 


714, 31, $4,500 


d rive) . 


Prices on application 




















Under 1 Ton 1 » Tons | 2-216 Tons 3-4 Tons 5 Tons 6 and Over 
we nein saterennets | a ™ ints 
Detroit Anderson Electric Car Co., Detroit, “Mic h 2 | - 
Atlantic Atlantic Elec. Vehicle Co., Newark, N. J = , $2,200 2, $2,750 1349, $3,375 5, $3,825 
Beardsley Beardsley Electric Co., Los Angeles, Cal +o yen Sees SA Per eeer | ehh thoeed enees ©6G6e06 ‘ 
| 6, $1,! 
Cc. F Commercial Truck Co. of America, Philadelphia, Pa bg, $1,500 1, $1 800 lo 2,200 /3%4, $3,100 5, $3,500 (Four wheel | drive)..... 
Connersville Connersville Buggy Co., Connersville, Ind %, - Ree | i we si 
Couple-Gear Couple-Gear F. W. Co., Grand Rapids, Mich Gasoline-electric truck|s | 3%, $3,500 5, $3,900 7, $4,400 
Ewbank Ewbank Elec. Transmission Co., Portland, Ore Gasoline-electric truck/s ‘ ee ; 
G. M.C General Motors Truck Co., Pontiac, Mich le {1 \2 $ho 5. 6 
G. Y. Mercedes General Vehicle Co., Inc., Long Island City, N. Y ly ols i2 36 5 
Piercy Hub Motor Truck Co., Columbus, O 21% wy 
Andover Joly & Lambert Elec. Auto Co., Andover, Mass A ee 
Old Hickory Kentucky Wagon Mfg. Co., Louisville, Ky : 1 P 
Urban Kentucky Wagon Mfg. Co., Louisville, Ky 4 1's 4 
Lansden The Lansden Co., Inc., Brooklyn, N. Y (¢° yy 1, $1,700 314, $2,475 5, $2,850 (Sa, five ac 
$, $1,500 racto 
Elec-Truck Los Angeles Cream'y Auto. & Mach. Co., Los Angeles, Cal.|% . . 
Mercury Mercury Mfg. Co., Chicago, Ill 7), $1,580 (), $4. 075 
Walker Waiker Vehicle Co., Chicago, Ill lg 1 3 and 4 
Ward Ward Motor Vehicle Co., Mt. Vernon, N. Y 46, $760 1, $1,500 , $2,450 5, $2. 950 
Waverly Waverly Company, Indianapolis, Ind ile 1 33 4 keene 
. 
Steam Dri ven Pleasure Cars 
= —— — 
Name of Car Name and Address of Manufacturer Bore & Stroke Cylinders Burner Fuel Heating Driving | Control Body Types Price 
Surface Gears ete 
: 7 Touring 
Doble General Engineering Co., Detroit, Mich i" x 5" 2 cyl. Double action Kerosene 150 sq. ft |Spur Throttle lever ;3 . } a ond . 
\4 p- rt or coupe anit 
Stanley Stanley Motor Carriage Co., Newton, Mass 449" x 644" 2 eyl. Double action Gasoline or Kerosene 104 sq. ft Spur |Throttle lever 5 p. R ——~ oe 
; } 3p oadster . ’ * 
Stanley Stanley Motor Co., Newton, Mass 419" x 644" 2 cyl. Double action Gasoline or Kerosene 158 sq. ft. Spur Throttle lever |/12 p. Omnibus . }$2,300. . 
12 p. Mountain car. $2,700. . 
— == = —— _ —~ ————— 
Name of Car Name and Address of Manufacturer Bore & Stroke Cylinders Burner Fuel Heating | Driving | | Control Capacity Price 
S 4 } ’ | Surface Gears 
esky Stanley Motor Carriage Co., Newton, Mass \4 44° x 634° 2 eyl. Double action Gasoline or kerosene..... .|104 sq. ft. Spur Throttle lever....|% Ton........ 
now? Stanley Motor Carriage Co., Newton, Mass 49" x 64g 2 cyl. Double action Gasoline or kerosene. . |158 sq. ft... ..|Spur Throttle lever... ..144 Tons 
TE TS RS yin iy a ek a SOUR = arse Soe lo deearenued écvesBeeneeeenees« 


‘saan Machine Co., Newark, Del 
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Two of the 3 1-2-ton Heinz G V. Electrics operated in Pittsburgh, New York, 
Chicago, Philadelphia and Boston. 

















Heavy Duty Electrics 


(“G. V.”—of course) 








Heavy duty G. V. Trucks are used in over 90 








lines of business. Some cover 60 miles per day, 
some but 12 miles. They pay on the longer city 
runs and they pay also in the mill yard where the 
hauls are not over 100 yards each. 


Look carefully at the big trucks illustrated. Note the 
varied lines of business represented (only room for a few) 
and the practical types of bodies. Adapting trucks to the 
individual needs of the user comes only through long ex- 


















perience. We seldom fail—over 5,000 G. V.’s in service. 
Two express companies use over 276, three brewers 251, 
etc., etc. 


G. V. 3%-ton and 5-ton trucks * 
are designed for hard work. 
This type has steel rear dump 
body with hoist electrically 
operated. 




























The Electric truck is not a competitor of the 
gasoline truck. Each has its economic field 
—the Electric for short haul, frequent stop 
work, the gasoline truck for the long hauls 
with few stops. 


In the city where heavy loads and frequent stops must 
contend with street congestion and waits at warehouses 
and terminals, the Electric is by far the most efficient, 
satisfactory and economical truck. Let us prove it to you. 


Catalogue on request. Address Trades Bureau B 
Six Models—1,000 Ibs. to 10,000 Ibs. capacity. 










































A prominent distilery uses 
this G. V. to move 800 gallons 


serve 128 lines of business. 











General Office and Factory 


General Vehicle Company, Inc. (seo Es 


warping op heavy units, etc, 
of molasses per trip. G. V.’s Public utility companies 
operate nearly 1000 G.V."s. 









Even good soap 8s woigiity 
and hard on tires. However, 
G. V. Electrics give unusual 
tire mileage. 











LONG ISLAND CITY, NEW YORK 






New York Chicago Boston Philadelphia 











These 3 1-2-ton G. V. Vans are doing splendid work in Detroit. 
Ask us about them. 
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LEGAL NOTICES 





OVER 70 YEARS’ 
EXPERIENCE 







Trave Marks 
Desiacns 
CopvricuTs 2c 


INVENTORS are invited to communicate 
with Muan & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regan 
te securing valid patent protection for their 
laventions. Trade-Marks aii Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured 

A Free Opinion as to the probable patent 
ability of au invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our an ook on 
Patents wili be sent free on request 


Oldest agency 


Ours is the for securing 


patents; it was established over seventy 
years ago. 

All patents secured through us are de 
scribed without cost to patentee in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Kusidene New York 











Branch Office: 625 F Street, Washington, D. ( 
Annual Subscription Rates for the 
Scientific American Publications 

Subscription one year S400 
Postage pre paid in United States and pos 
exico, Cuba and Panama 
Subseriptions for Foreign Countri " t 
postage prepaid $ 
Subseriptions for Canada, postage prepaid 1.75 
The Scientific American Publications 
Seientific American (established 1845 4 00 
Scientifie American Supplement established 
876) 5 oo 


The combined subscription rates and rates to foreign 

vuntries, including Canada, will be furnished 
upon application 

bank 


Remit by postal or express money order 


draft or chee 


Classified Advertisements 


Advertising in this column i« 75 cents a line 
jess than four nor more than 12 lines aaeeeted 
Count seven words to the line All orders must be 
accompanied by a remittance 


AGENTS WANTED 

L\GENTS—MANAGERS, Stop bere. Séil the Perrin 
No-(itare for Auto Headlights lakes out the “glare 
without reducing driving light. Used on every machine 
Low in price—sells tike lightning Makes night driving 
fe and easy Passed and recommended by city 
snd state police everywhere. Only practical auto-clare 
deview Put on without toole—never wears out. 300.000 
in ae Listen: Davis, Texas, cleared &81 one week 
Wallace, Michigan, made $14 first day Big, quick prof 
itx aml We guarantee sales, Write txtay for information, 
Perrin Mfg. Co., 977 Woodward Ave., Detroit, Mich 


AGENTS WANTED 
SCOP HERE—JIUST OUT-—KRISEN REGULATOR 
for Ford Headlights Selling like wildfire everywhere 


tiives splendid driving light at low speed—keeps bulbs 
frown beer? — out-—- works entirely automatically. Needed 
ou every ord. Big profita quick Listen: Hopkins 
Nemn aisaaedl $16.20 first day White, Michigan, 


No experience or capital needed. “We 
shies guaranteed Hiurry —don't delay ; 
vinte new for epectal information Ackiress Eisen 
Instrument Co., St Valentine Bidg., Toledo, Ohio 


AUTOMOBILE HEADLIGHTS 
WILSON RAY DIVIDERS for autemobiie headlight« 
‘ituinates glare, permitting driving light Setenutificalls 
correct Atlaches to lamp bull Price dollar 
i. F. Wileon, Foster Building, Denver, Colorado 


HELP WANTED 
OPPORTUNITY WItht A New Jersey drop forge tool 
plant for man of experience in this or a kindred line 
Work will be drafting for formers, cutters, ete, and 
weneral oversiaht of the work and product. Ciood future 
mud chance for advancement with this crowlug business. 
\chiress, ““FPuture,"’ Box 773, New York City 


MANUFACTURING FORMULA 


214.00 one week 
how vou how; 


one 


AUTO POLISH FORMULA for sale on Cash of 
itoyalty basis Exclusive rights to party with proper 
tacking. Address Royalty, Box 77 N care of 


scientific American 


WANTED 
WANTED-A COMPANY of recognized financial 
standing will consider purchasing, or manufacture on 
Royalty, articles of merit. Send full description and 
propesition with first letter, Lock Hox, No. 235, War 
~aw, Indiana. 









Magic, Stage Illusions and 
Scientific Diversions, including 
Trick Photography 


Compiled and edited by Albert A. Hopkins 
With an introduction by Henry Ridgely 
Evans. 7x!0 inches. Cloth. 556 pages. 400 
iustrations. $2.50 


This very interesting volume is acknow!l- 
edged to be the standard work on magic. It 
queens to the professional and amateur alike 

¢ iltusions are all explained in detail show- 
ing exectiy how the tricks are performed 

MUNN & Co., 
Publishers 
Wovlworth Building 















Ine 







New York City 





The Model T Ford Car 
Its Constraction, Operation and Repair 


By VICTOR W. PAGE, M.E. 5x7 \ inches. 
loth, 288 Pages, 94 Illustrations. 2 Folding 
Piates. Price $1.00 Postpaid. 


A new, complete book for every Ford owner, dealer, salesman 
and repair _— All parts of pe Model T Car are described 
and ~ pag ina cmnagenese naive manner—nothing is left for 
the Se on The construction is fully treated and 
made clear to everyone. Complete in- 
peinaryiee made and poouns are given. Every detail 

is af in a non-technical, yet thorough, manner. 


MUNN & CO., 


Inc. 


} metal 
containing 
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— ENTLY PATENTED INVENTIONS 


Concluded from page 28 


position: provides an instrument mounted as 


for operating a sighting 


angular arfange- 


indicated, with means 


device, and for determining the 


ment thereof of the original disposition: provides 


the apparatus with gyroscopically-controlled 
steadying means: and provides means for deter 
mining the center of gravity of the apparatus 

BALL BEARING F. Sranin, 302 N. Main 
St.. Springfield, Mass. The aim in this case is to 


i new ball bearing having two cages filled 
balls arranged permit of 
assembling the and without 
projections on the 


provide 


with bearing and to 


conveniently parts 
producing undesirable inner or 

outer casing or cup 

DRILL SHARPENER 
Frvyk, care of Holub-Dusha 

New York, N. Y The 

more particularly 
automatically grinding the drills 
requiring them to be taken from the machine 
without requiring the machine to be stopped It 
provides means for ali ning the drills to bring their 
proper relation with the 
drills can be sharp- 
of stock 


and the 
TTON 
and A 

Ave 


refers 


member 

PEARL Bl 
P. F. Dusua 
Co 1797 First 


improvement 


to 
for 
or 


beveled surfaces into 
grinding wheels 
ened with a minimum 

JOINTER GUARD A. R 
Philadeiphia Pa 
for 
prevent 
the 


whereby the 
waste 
Hunsicker, 3406 

The invention 


use 


st 


Judson 


guards on jointer 
injury to the 
cutter head, the 
to individually 
yield to other piece of 
work, the maintaining 
their positions over the cutter head at the opening 


in the table 
WINDMILL A. J 

ofu 

Guyer's invention relates to wind- 


sectional 
the like 
the knives of 


pertains to 


machines, of to 


operator by 


guard sections being mounted 


an advancing board or 


remaining guard sections 


Address John 
Clayton 


CROWLEY 
H. Giuyer Herstein Seed Co 
N. Mex 
mills 
and provides such a device which takes advantage 
of the full force of wind currents by a system of 
movable vanes which tend to deflect the currents 
from one entire force 
is expended 

TROUGH 


caret 
Mr 
arranged a horizontal plane 


to revolve in 


to another until the thereof 


CON- 


Passaic 


FOR 
DANIELSON 


DISTRIBUTING 
CRETE H 70 Erie 
N. J. The invention to distributing or 
spreading machines and particularly to a machine 
for distributing concrete after the same 
mixed and has for an object the provision of an 
arrangement whereby the mixed and wet concrete 
will be distributed evenly and automatically over 
any desired space 

LIQUID DISPENSING 
C. Braptey, 709 


St., 


relates 


has been 


APPARATUS R 
St.. Houston, Tex 
for dispensing 
and registering the 
liquid dispensed and the party to 
whom it The device a locking 
mechanism which normally keeps thesupply valve 
but which may be operated to 


Louisiana 
This invention a device 
liquids for 


amount of the 


provides 
and recording 


is delivered has 
from being opened 
permit the opening of the supply valve at will 
SPINNING MACHINE.—E. A 201 
Broad St.. Danville. Va The invention provides 


JONES 


a device by means of which the amount of yarn 
on the “ bunch" may be reduced to approximately 
one half or even less, thereby economizing in the 


Si — 
a 




















SPINNING MACHINE 


avail- 
which 
because 


amount of yarn which would otherwise be 


able only as wast« It provides a device 


will form a“ bunch” of Jess yarn or thread, 
the stroke of the guide rail is reduced 
while at the same time means is provided for per- 
mitting or reciprocity movement 
of the the “bunch” has been 
formed 


throw or 


a normal stroke 


guide rail when 


Medical Devices 

APPARATUS FOR AIPMINISTERING 
GASES AND THE LIKE MEDICINAL 
AGENTS.—P Ss O'DONNELL, Chicago. Ill 
This to for ad 
ministering like medicinal or thera 
primarily inhalation, and 
means for enabling compressed gases 
hitherto been available for 
therapeutic purposes only 
comparatively cylinders 
efficient several applica- 
made put up in 
of dimensions 
each a for (say) 
be readily 


invention relates apparatus 


and 


yuses 


peutic agents by 
prov ides 
medic- 


when 


which have 
inal and 
stored in 
taining a supply 
tions, to be 
capsules 


large 
for 
use of when 
relatively small 
supply sufficient 
application to 


con- 


only a single 


so as 


portable 


Musical Devices 

ATTACHMENT FOR WIND INSTRU 
MENTS.—W. M. Puitcirs, 808 John St., Ports 
mouth, Ohio. This invention provides an at- 
tachment for cornets, trombones and similar 
musical instruments which will enable the per 
formers to acquire the art of playing the instru 
ment without undue pressure of the mouth- 
piece against bis lips. It may also be used as 
a shock absorber for protecting the lips of the 
person while marching. 

KEY FOR PIANOS, ORGANS, AND THE 
LIKE.—J. F. Poaasr, Kirksville, Mo. The in- 
vention provides a key for use with pianos, organs 


and like instruments, wherein the mounting of the | 


key is such that there will be no sticking, no 
rattling, nor wearing away of the parts, and 
wherein the shaky, unsteady feel of the key under 


the fingers is eliminated, and wherein the key may 





233 Broadway § Woolworth Building New York 


40 


be easily regulated in height. 


means | 
without 


| Boulevard, Bronx, N. Y. 


Prime Movers and their Accessories 
INTERNAL COMBUSTION ENGINE. 
D. F. Smrrn, Corry, Pa 
an engine in which the admission of the explosive 
charge is controlled by a rotary valve, this charge 
being admitted alternately on opposite sides of the 


——. 























- 


COMBUSTION ENGINE 


INTERNAL 


In this device the exhaust takes place 
when the piston in its travel uncovers an exhaust 
port. Means supply oil to the piston, this means 
being also controlled by the valve which controls 
the admission of the charge into the cylinder 
VALVE MECHANISM FOR INTERNAL 
COMBUSTION ENGINES.—H. C. We tt, 
Wyatt St.. Bronx, N. Y. The inventor provides 
a valve plate disposed adjacent the head of a 
cylinder for rotating relatively thereto. these being 
ports in the valve plate and in the cylinder head 
and cooling the cylinder 


piston. 


for scavenging 
the combustible in the 
ignition 

AUXILIARY EXHAUST VALVE FOR IN- 
TERNAL COMBUSTION ENGINES a © 


mixture cylinder prior to 


1175) 


The invention provides | 


| matter, 


| 


| 
| 


} 
with air 
at a period of exhaustion and for supplying air to | 


| 


Eatuinton, Kent Town, South Australia, Aus- 
tralia. The valve is automatic in its action, and 
is blown open by the force of the firing charge | 


immediately the port is opened by the descending 
piston, the valve being spring governed so that 
it automatically returns to its required position 
It is made with a separate or loose head into which 
the stem or spindle fits, all necessary 
details of construction being provided to enabl 
the principal feature of the invention to perform 
its proper functions 


valve 


Railways and Their Accessories 
CAR BRAKE.—L. L. Russect, P. O. Box 182, 
Livermore Falls, Maine. This improvement 
relates to car-brake 


adapted for all classes of standard freight cars, as 





CAR BRAKE 


it permits rapid work with safety when switching 


cars and making up trains in car yards It 
provides an efficient brake which is safer and 
easier to operate than the ordinary wheel-and- 
staff brake used at present 

RAILWAY CAR VENTILATOR.—W. H. 
Scuvuperr, 4224 Carpenter Ave., Bronx, N. Y., 


N. Y. Among the principal objects which the 
present invention has in view are: to provide 
a ventilator arranged to direct the natural in- 
flow of air entering a car window; to provide 
means for adjusting the ventilator for service: 
and to simplify the construction of ventilators 
of this character. 


ROLLER BEARING.—G. F. Buiume, U. 8. 8S. 
Sterling. care of Postmaster, New York, N. Y 
The invention is more particularly for use in 


structures and is especially | 


| Flushing, N. Y 





connection with axles of steam or electric railway | 


cars although capable of use for other purposes 


‘t proves means whereby the roller bearing will be 


protected against damage by endwise pressure, 


| 


and provides inner and outer bearing members for | 


the elements to be 
of the 


will permit 
facility for renewing any 


the rollers that 
removed with 
parts. 
Pertaining to Recreation 
FISHING REEL.—H. From, 


|a fishing reel made of wood in which the winding 





wheel is mounted on a cage or frame which has 





FISHING 


REEL 


fixedly secured thereto at one side a bracket 
whereby the reel is fastened to a fishing rod, said 
cage or frame having clips fastened thereto for 
removably holding a signal device, the frame also 
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having a loop forming a safety device whereby the 
fishing reel can be held on the rod even in the event 
of the rings on the latter disengaging from the 
bracket of the reel. 

DOLL.—Jane G. Sroxes, 2 E. 23d St., New 
York, N. Y. This invention relates to dolls of 
that type including a soft fabric case with a filling 
of soft material. It improves the construction 
and designs of dolis of this character so as to be 
highly attractive in appearance, permanently 
soft and capable of maintaining its form and 
fullness indefinitely 


Pertaining to Vehicles 

VEHICLE TOP.—P. C. C Lark, Montrose, 
Colo This invention provides a novel con- 
struction and arrangement of parts designed 
to facilitate the raising and lowering of the 
top by providing means operable from the 
driver's seat and connected to sald top so that 
the same may be quickly and easily adjusted. 


DIRIGIBLE HEADLIGHT SUPPORT.—C, 
F. Nees. Address Arthus H. Voss, 929 King 
8t., La Crosse, Wis. Provision is made in this 
invention for turning the lamps as the steering 
knuckles are turned so that the lamps will 
always be disposed toward the direction of 
traveling. It provides lamp-supporting means 
adapted to be readily applied to an automobile 
without changing the construction of the 
latter. 


TRUCK.—_J. T. Hatt. Waco, Tex. This hand 
operated truck is adapted for handling express 
baggage and the like, wherein the truck 
body is so mounted with respect to the sup 
porting wheels as to be movable transveresly 
of the axis of rotation of said wheels, whereby 
means provide to permit an article or package 
to be easily lifted and to be poised above the 
wheels to relieve the operator of the strain of 
supporting a greater or lesser part of the 
weight. 

VEHICLE LOCK. P. Rosenpaum, care of 
J. M. J. Garage, Edgemere, L. L, N.Y. The 
Invention reference particularly to 
means for locking the wheel of a vehicle to pre- 
vent the rotation thereof. It provides a de 
tachable lock which is adapted to secure the 
wheel to a non-rotatable part of the vehicle 
and prevent the vehicle from being driven away 
by an unauthorized person. 

GEAR SHIFTING DEVICE.—G. E. Cook, 
543 Neptune Ave., Coney Island, Brooklyn, 
N. Y. This improvement provides a gear shift- 
ing device more especially designed for use on 
automobiles and similar machines and arranged 
to dispense with the change speed lever and 
to allow the driver to readily shift the gear to 
any desired manipulating the clutch 
pedal 

JOINT CLUTCH.—A. Gross, 46 Quince St. 
This improvement relates to 
joint clutches used on wind shields of the see- 
tions at any desired angle. It provides a joint 
clutch, the gripping parts of which are housed 
sO as to be rain and dustproof. 

POWER ATTACHMENT FOR AUTOMO- 
BILES.—H,. Bickrorp and C. L. Otmsreap, 
L. B. 1467, Great Falls, Mont. In this case 
the invention provides a power attachment for 
automohiles having means for clamping shafts 
to the power wheels of an automobile, traction 
wheels being disposed around the automobile 
wheels, with which the shafts are connected by 
gearing. 

SAFETY CRANKING DEVICE.—G. Hl. 
Rice, P. 0. Box Honolulu, Hawaii. This 
improvement provides a safety cranking device 
for use on shafts of internal combustion en- 
gines of automobiles, motor boats and other 
vehicles, and arranged to permit the operator 
to safely turn the engine shaft without the 
danger of injury to the operator on back firing 
of the engine 

VEHICLE BODY.—D. F. Otiver, care of 
Vanderbilt Hlotel, Park Ave. and 34th St., New 
York, N. Y. This vehicle body is of the closed 
glass panel type, in which the sections which 
are to be opened are formed of glass panels 
in place of the fabrie materials new in use, 
and the top of the is so constructed and 
mounted that the thereof may be 
folded in a convenient manner to provide an 
open vehicle body. 

SHOCK ABSORBER.—C. 8S. Borpnopr, Cir- 
cleville, Kan. This absorber is for use with 
bicycles and like vehicles, wherein mechanism 
is provided capable of attachment to existing 
bicycles without material changes, and adapted 
to be arranged between the arms of the front 
fork and the front axle for absorbing the shock 
and jar of the front wheel to prevent the trans 
mission of the same to the rider and to the 
frame of the vehicle. 


has more 


speed on 


oo 
<4, 


body 


sections 


DEMOUNTABLE RIM.—L. G. FLEMING, 
Tarrytown, N. Y. This improvement provides 4 
demountable rim arranged to permit of com 


veniently and quickly placing a tire in position on 
the rim or removing it therefrom, and to allow of 
quickly removing the entire rim and its tire from 


| the felly of the wheel and replacing it by another. 


TRACTOR.—J. Brarp, Dos Rios, Cal. This 


| improvement has in view the possibility of one of 





the track sections being positioned on a stone oF 
other elevation in the road when the said section 
is in upended position, thus giving the remaining 
track sections a tendency to drop and thus engage 
the gedr teeth at the opposite side of a gear wheel, 
the result of which would be to reverse the move- 
ment of the track section and disturb the normal 
relation of the respective sections. The invention 
provides against this contingency. 


Nore.—Copies of any of these patents will be 
furnished by the Screntiric American for 
centseach. Please state the name of the patentee, 
title of the invention, and date of this paper. 


— ——— 
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How could a Motor Car 


be nearer perfection? 


CAN you imagine how those qualities 
which you most desire and admire in a motor 
car, and which are present so abundantly in 
the Cadillac, could be improved upon? 


In the light of human progress, it is never 
safe to say of any man-made product, that it 
has attained absolute perfection. 


But there may be very good ground for 
believing, as in the case of the Cadillac, that 
the principles which contribute to perfection 
have been found. 


There may be justification for pointing out 
that nothing comparable is within sight. 


Continuous and progressive improvement 
has been the very keynote of Cadillac policy 
since its inception, because we believe that 
men achieve most when they keep them- 
selves in what has been called “a state of 
divine discontent.” 


But the persistent policy of sitting in judg- 


ment on our own product is certainly not 
shared by the motorists of America. 





More than 38,000 owners, for instance, are 
a unit in feeling that it is useless to seek 
greater luxury of performance. 


As individuals, and in the mass, they 
cannot conceive of a change of principles by 
which that performance could be improved. 


The things most desired in a motor car, 
the Cadillac has carried to a point which 
seems to represent the state called perfec- 
tion. 


The Cadillac, for instance, could hardly be 


more instantaneously responsive than it is. 


Its responsiveness is so swift that meas- 
urement of the time is well nigh impossible. 


A ae oe he ay oe 



































There is an absence of halt, hesitation and 
delay, which can surely be called complete. 


As has well been said, it could scarcely 
get over the ground more easily, unless it 
were endowed with wings and literally “got 
over the ground”—through the air. 


This is not merely a fanciful statement; it 
is the way that owners express themselves 
about it. 


So, in instantaneous initiative and the 
removal of road resistance, the Cadillac has 
apparently attained the highest form of fa- 
cility yet evolved. 


The same thing is true of Cadillac con- 
duct on the hills—it would seem impossible 
to imagine a car which could more com- 
pletely annihilate a grade. 


Nor is the saying that “hills melt away 
before the Cadillac” a mere fanciful phrase 
it is a feeling which Cadillac owners really 
experience. 


And they have a feeling of equally com- 
plete enjoyment in the ease with which the 
Cadillac is handled, under any and all con- 
ditions. 


quote an oft-repeated comment— the 
Cadillac engine “does not intrude itself upon © 
the consciousness of the passengers”—the 
car rides so quietly and so easily that they 
forget about it and experience only the rest- 
ful flight through space. 


To 


In short, as we intimated at the outset, 
it is difficult, if not impossible, to conceive of 
a motor car delivering a more intense degree 
of enjoyment and satisfaction. 





Cadillac coach-builders have provided eleven styles of bodies from which Cadillac purchasers may choose, as follows :— 
Seven-Passenger Touring Car, $2240—Four-Passenger Phaeton, $2240—Two-Passenger Roadster, $2240-—Four- 
, $2240—Four-Passenger Convertible Victoria, $2710—Seven-Passenger Convert- 
ible Touring Car, $2835 —Four- Passenger Coupe, $2960—Five- Passenger Brougham, $3110—Seven- 
Passenger Limousine, $3760—Seven-Passenger Imperial, $3910—Seven- Passenger Lan- 
daulet, $3910.—Prices include standard equipment, F. O. B. Detroit. Prices are 
subject to advance without notice. 
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Ton-Mile Costs 


Scientific study and analysis of ton- 
mile costs have made American railroad 
freight rates the lowest in the world. 
Similar methods of cost accounting 
applied to 


Pierce-Arrow 
Motor Trucks 


have reduced haulage expense _be- 
tween factories, warehouses and freight 
terminals everywhere in this country. 
There is no need to guess what motor 
trucks might do in your business. 
We can give you definite facts, figures 
and cost per ton showing 
exactly what Pierce-Arrow 
Motor Trucks are now 








The Worm-Gear 


| 
usar | doing for others in your 


are equipped with the 
worm gear drive, which is 
&@ positive guarantee of ef- 


fective service under the 


. 
most dificult conditions, line. 


ae a 


THE PIERCE-ARROW MOTOR CAR CO. 
BUFFALO, N. Y. 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, etc. This wil 
greatly facilitate answering your questions, ag jin 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet No attention will be paid to up. 
signed queries Full hints to correspondents are 
printed from time to time and will be mailed on 
request 


(14180) M. F. says: How can I prepare 
a mixture for luring fish and game? A. (1) Oilof 
rhodium, 3 parts; oil of cumin, 2 parts; tincture 
of musk, 1 part Mix. Put a drop or two on 
the bait, or rub trigger of trap with same. (2 
Peruvian balsam, 1; oil of mirbane (nitro-benzol), 
1; anhydrous alcohol, 4. (3) Musk. .05; civet, 
.25; Peruvian balsam, 4; oil of ansieed, 1.5. (4) 
Extract of fresh **‘ broad bean"’ leaves, 10 to 154, 
mixed with 10 of nitric ether, and 1 drop of volatile 
animal oil. 5) Especially for trout: civet with 
redwood oil 

(14181) P.M. asks: If a man stands 
exactly at the north pole and points in 
any direction, (except straight up, overhead), 
what direction does he point? My contention is 
that he can point in only one direction, and that is 
South A. There is but one point of compass to 
one on the north pole, and that is South. Of 
course this answer neglects the fact that the north 
magnetic pole is hundreds of miles away from the 
geographic pole, and supposes that the two poles 
coincide 4 magnetic Compass needle will not 
be without directive power at the north geographic 
pole, but will be at the magnetic pole 


(14182) E.H.asks: About two weeks 
ago I was coming home from town on a bright 
starlight night. No moon. It was Saturday 
night, November 12th, I live five miles from town, 
and was driving a single horse to a buggy, was 
about two miles from home, when a light rose up 


| around the buggy. It took a few seconds for it 


to brighten up, but it was bright enough so I could 
see the horse's shadow ahead of him. It looked 
and acted just as if an automobile was coming up 
behind. I pulled out of the road, but curious 
that I heard no sound, I looked around, but just 
then the light went out, vanished completely. I 
am of the opinion that it was some gas escaping 
from the soil in a lighted form. Please answer 
this in your next issue of the Sc1entTiFIc AMERICAN. 
A. Weare not able to give a positive answer to 
your request for us to tell you what the light was 
which you saw in the road, as you describe it. It 
is more likely to have been a meteor in the sky 
than anything else. So, too, it might have been 
from burning gas, but it would seem that gas light 
would have lasted longer than you describe. 


(14183) R. M. F. asks: How are the 
big guns on battle ships fired when firing full 
broadside? In other words, are they all fired at 
once or separately? Also, how are they sighted 
and when sighted at what instant are they fired, 
as it would seem that the rolling of the ship would 
make accuracy impossible. A. When firing a 
broadside all guns are fired at the same instant 
except in the case of three-gun turrets, in which 
case the middle gun in each turret is fired a fraction 
of a second after the two outside guns so that the 
gases from the middle gun will not effect the 
accuracy of fire of the outside guns. The guns 
are held on the target by the separate crews and 
the broadside is fired by the fire control officer 
when his indicator shows that all guns of the 
battery are ‘‘on.” As the big guns are “ trav- 
ersed,’’ that is moved in a _ horizontal plane. 
independently of the turret, and as the extent of 
this traverse is only a few degrees, the turret is 
kept trained on the target by one man. Each gun 
is handled independently by two men; one man 
training it, that is traversing it in the horizontal 
plane, and the other pointing it, that is sighting it 
in the vertical plane. The sights are telescopic and 
are set in deflection according to the relative speed 
of the target and the firing ship, and in elevation 
to agree with the predetermined range. The guns 
are ordinarily fired at the start of the down roll 
of the ship to take advantage of a possible ricochet 
if the roll makes the shot an “‘under."’ If the fire 
were to take place on the up roll it would possibly 
cause an “‘over’’ with no possibility of damaging 
the target. 


|New Process for Making Metal Parts 


ETTER aluminum, copper and brass 
parts are said to be made by a new 
process of hot-pressing, instead of casting 
them. A blank of copper or aluminum, 
containing the volume of metal necessary 
for the finished part, is heated to a fairly 
high temperature. This hot blank is then 
forced into a steel mold of the exact 
dimensions and design of the desired metal 
part, by means of hydraulic presses, 
giving pressures of 500 to 2,000 pounds per 
square inch. These pressures raise the 
temperature of the metal in the blank and 
cause it to flow into every part of the mold. 
The most intricate shapes can be formed, 
it is claimed, even newspaper type re- 
producing perfectly. The parts are formed 
so exactly to size and are so smooth that 
practically no machining is necessary. 
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THE PROMISE AND ITS 
FULFILLMENT 


>< ERE, verbatim, are the unusual claims we made for the Marmon 















4S 34 at the New York Show in 1916: That this car fully equipped 

G will ride with comfort and safety and handle with extraordinary 

<< meen ease over ordinary highways at from 50 to 55 miles per hour. oan 
Will accelerate from 10 to 50 miles in less than 18 seconds on 58 


a! 


et any hard level road. Will easily do 65 miles per hour. A car of such 

refinement in detail as to eliminate incessant attention. A car of great 
: economy in fuel and tires. Seven-passenger capacity, 136-inch wheelbase, 
completely equipped with spare wheel and tire, gas, oil and water compart- 
ments filled, full tool equipment—weighs 3540 pounds. (1100 pounds 
lighter than any other car of equal size and power.) 
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The 2500 owners in America and Europe, many of whom are experts, 
qualified by experience to best know materials and construction, who toda 
back these claims, proves that the Marmon 34 did more than merely fulfill 
its promises—it exceeded them. 


And so at the motor show this year the Marmon 34 need make no more 
promises. It has been tried. Its promises of last year are now established facts. 


NORDYKE & MARMON COMPANY 


ESTABLISHED 1851 INDIANAPOLIS, INDIANA 
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Dynete Factory 
im 1896 


wth! 


WENTY years ago, the Dyneto 

“factory” was a little, frame—well, 
there's a picture of it up in the corner. 
Not much to look at, perhaps, but nev- 
ertheless almost sacred in the memory 
of those pioneers who pooled their time 
and talents there in serious, constructive 


industry. 


Nothing succeeds like a successful 
idea. Youcan get some notion of the suc- 
cess of the Dyneto idea when you con- 
sider that the Dyneto Electric Company 
has moved five times since ‘ninety-six— 
each time into larger, better quarters. 


STARTING- 
LIGHTING 
SYSTEMS 


have become standard equipment on 
many of America’s foremost motor cars. 
The big, new factory at Syracuse is 
running night and day on orders in hand 
for Dyneto Starting-Lighting Systems 
and Dyneto Electric-Lighting Plants— 
the simple, compact, make-your-own- 
light-and-power plants for farm, subur- 
ban and isolated places. 


A starting-lighting system can make 
or mar the modem motor car. It is the 
very heart of the whole works. A car 
equipped with Dyneto Starting-Lighting 
is pretty sure to be a car that is efficient 
all around—a safe car to buy. 


You cannot be too particular about 


the starting-lighting equipment. 


It is 


very, very important. 


DYNETO ELECTRIC CO. 
Syracuse, New York 


DYNETO Two-Unit 
System 


Present Big 
Deylight Factory 











Trend of 1917 Passenger-Car Design | 


Concluded from page 12 


enough higher than the carburetcr so the 


fuel would flow because of its weight, 


and in 20 per cent of the cars either exhaust 
was used 


gas or compressed air pressure 


to displace the fuel in the tank. This 
year the proportion will be about 20 per 
cent of the models favoring gravity feed 


and practically all of these will be cheap 
cars and not more than 5 per cent of the 
models, chiefly very high-grade cars, will 


use the air-pressure system. 


(Another pronounced gain must be regis- | 


tered in favor of battery ignition. About 
1917 


be equipped with only a battery ignition 


75 per cent of the 


| system, sole dependence for current being 
| placed on the starting and lighting battery. 


| manifold 


The number of systems may be divided 
equally between the closed circuit and the 
open circuit types. The tendency of the 
past year toward eliminating the induction 


and having the inlet 


|eored in the cylinder block so that the 


could be attached directly 
to the cylinder casting is even 
marked this year. This method of car- 
buretor placing is really made necessary 


carbureter 
more 


models will 


passages 
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chassis elements is practically unchanged. 
| Frame construction has undergone but 
slight modification on conventional cars, 
frame has been evolved 
which very section 
pressed steel side members are used to 
which the running board, which is of 
sheet metal is attached directly to form q 
unit. “This apron 
and running board supporting brackets and 
correspondingly simplifies the entire frame 


A new type of 


however, in deep 


eliminates the usual 


structure. At the same time the frame 
|is stronger and better adapted to carry 
The spring ig 
more widely used, as a number of makers 


ithe weight. cantilever 


who formerly favored the three-quarter 
eliptic have now adopted the cantilever, 
The semi-elliptic spring for rear suspension 
also seems to be regaining its place in the 
By making it long, 
having a large number of flexible leaves, 
attaching it to the underside of the axle 
and making it without appreciable cam- 
ber, very easy riding qualities have been 
secured with minimum rebound. A novel 
spring which is found on 
several of the 1917 models consists of two 
semi-elliptie springs attached to a cam 
block at the center. The ends of the 
upper spring are shackled to the frame 


favor of the public. 


construction 





by the impoverishment in the grade of | hangers, that of the lower spring to the 
fuel now provided. The gasoline of to-| axle. The springs are arranged trans- 
day is much less volatile than that of | versely and shock absorbers are provided 
several years ago and in many of its|te limit the side sway. Undue deflection 
characteristics it approaches the commoner | is prevented because of the curved spacing 
and plentiful fuel, kerosene. By | block interposed between the two springs. 
eliminating the induction manifold but In the most popular drive the power 
little opportunity is given for the heavier | is transmitted from the unit-power plant 
fuel vapors to condense and lead to car- | to spiral bevel gears in the rear axle 
buretion troubles. Heating the inlet £88 through «a propeller shaft of the tubular 
passages by the hot water contained in| form, having universal joints at each end. 
the cylinder jackets is a desirable feature | It is found that the use of a tube instead 


more 


that conduces to smooth engine opreation 
by more completely. gasifying the fuel 
vapors. 

Practically all models are now equipped 
with electric starting and lighting systems. 
The double-unit method has made big 
gains and will be found on over 80 per cent 
of the 1917 models. The single-unit sys- 
tem has been decreasing in popularity 
and while it was provided on nearly 50 


of a solid rod of equal weight makes a 
stiffer shaft owing to the greater diameter 
of the tube and this increase in size pro- 
duces a drive member that is not so sus- 
|ceptible to deflection or “whipping.” 
The semi-floating type of axle in which 
the wheel-driving shaft is called upon to 
carry the car weight as well as the driving 
torque is easily the most popular form and 





|}has made gains on even expensive cars 
per cent of the 1916 models it will be found | over the full-floating type which was for- 
on less than 20 per cent of the 1917 designs. | merly favored. ‘The three-quarter float- 
The single-wire system in which the frame ing axle, which differs from the semi-floating 
of the car is used as a return to the battery |in that the wheel-supporting bearing is 
is now employed in about the same propor- | mounted on the outside of the axle housing 
tion as the double-unit system is, while | so that the car weight is taken by that 
the double-wire method of coupling the | member instead of the shaft, is also making 








electrical devices to the storage battery | 
is employed on less than 20 per cent of 
the models. Very few using 
storage batteries of more than 12 volts 
are now offered. About 90 per cent of 
the 1917 models will have a 6-volt system, 
the remainder using 12-volt circuits. 
Considering the power-transmission 
system, we find that the unit power plant 
mounting in which the clutch, gear box, 
and engine are grouped together in one 
assembly is deservedly popular. Very few 
cars will be offered that will have the gear- 
box located as a unit with the rear axle or 
mounted amidship in the frame. The 
three-speed gear-box is the most widely 
used and four-speed types are seldom found 
except in ‘de luxe’ models. The cone 
clutch is still popular and as it is very 
simple in construction and satisfactory 
in service it is reasonable to expect that 
it will continue to be used. The dry 
plate or disk clutch has demonstrated 
that it is a much more satisfactory form 
for the average automobile owner than the 


systems 


lubricated type and as aresult it is being | 


used on many cars. A type of clutch that 
is being used to a considerable extent is a 
3-plate form in which the driven disk is 
faced with asbestos friction material and 
is tightly clamped between two driving 
rings by a toggle-joint arrangement 
worked by spring pressure. This clutch 
has the advantages of ready release of the 
clutch and that of positive, yet 
engagement 
has demonstrated 


cone 
gradual 
disk type. It 
will stand more abuse than either the cone 
or the multiple disks types and as its use 
is increasing in commercial cars because 
of this advantage it is not strange that 
it is being regarded with more favor by 
pleasure-car designers. 

The situation in regard to most of the 


attributed to the) 
that it | 


|gains at the expense of the full-floating 
| construction. There has been practically 
;no change in the location of the control 
| elements or in the construction or applica- 
tion of the brakes. There has been a slight 
increase in the number of models using a 
transmission brake but these are a very 
jsmall percentage of the total number. 
| Wire wheels are being fitted more and more 
}as stock equipment and demountable 
lrims are invariably provided as stock 
equipment on all makes of cars except 
those sold at very low prices. The positive 
traction differential gear in its various 
forms is being applied more extensively, 
| but the conventional bevel-pinion type 
| still popularity. The quiet 
| operation and efficiency of the spiral bevel 
| gears. as well as well as the ease with which 
ithey could be substituted for “the 
more noisy straight bevels without chang- 
ing the conventional rear construction 
|appreciably, has resulted in a_ practical 
abandonment of the worm drive which 
|is so popular in commercial service, and 
which at one time seemed to have equally 
great possibilities on pleasure cars. 





retains its 


| 


A New Method of Seasoning Wood 


OOD is seasoned or “aged” arti- 

ficially by impregnation with suit- 
able liquids, by applications to the surface, 
or by gaseous action, the latter being the 
method most comparable to that of nature, 
according to the experiments of Vis 
licinits. A new process has been recently 
| proposed by M. Giboud Ribaud, a chemical 
‘engineer, writing in the Reveil de los 
| cultivadores. 
| The planks on beams to be treated are 
placed in a trench or ditch about twenty 
inches deep. They are superposed hori- 

(Concluded on page 44) 


























January 6, 1917 





SCIENTIFIC AMERICAN 








r 

















OBLE 


STEAM CAR 

















43 





Approaching the Ultimate 


For years the Automobile world has been waiting for some one to adapt the marvelous 
flexibility, power and economy of the steam engine to motor car use. 


For years automobile Engineers have recognized in steam the ultimate source of power. 

For nine years Abner Doble has devoted his life to the solution of this problem—the 
adaptation of steam to motor car requirements. 

The Doble Steam Power Plant and the Doble Steam Car are the result. 

Abner Doble has done for the Steam Car what Edison has done for Electric Light. 

He has refined it 

The Doble Steam Car is by all odds the greatest step that has yet been taken toward the ultimate car. 





eliminated its original drawbacks and developed its well-known advantages. 


Abner Doble has Amazingly Simplified Motor Car 

Construction—tThere are just 11 moving parts in the 
Doble power plant—no clutch—no transmission—no 
complicated multi-cylinder motor. 


Nothing but a simple little engine geared direct to the 
rear axle—and a compact, dependable, highly effi- 
cient steam generator under the hood. 


He has Produced a Power Plant of Almost Unbe- 
lievable Flexibility and Power—The Doble Steam Car 
will creep along at one mile an hour or less—and 
jumps to 60 miles an hour in fifteen seconds—an 
achievement that has never been equaled by any 
other car. 





The Doble Steam Car runs as smoothly and as noiselessly 
at one mile an hour as it does at 20, and it will climb 
any hill upon which its wheels can get traction. 


He has Produced the Most Economical Car in 
the World—The Doble Car uses Kerosene for fuel and 
cuts fuel cost in half—Gasolene is not used even for 
starting—Owing to the extreme simplicity of con- 
struction and the smooth, even vibrationless torque, 
the cost of upkeep is almost negligible. For this 
same reason tire mileage is greatly increased, and 
wear and tear on the other parts is greatly decreased. 


Oil expense is almost nothing, as the Doble system of 
lubrication by introducing oil into the water and 
steam not only enables the Car to get 8,000 to 10,000 
miles to the gallon of oil—but positively prevents 
the formation of scale or rust in steam generator or 
engine. 


d 


The Doble condensing system eliminates all sign of steam 
from the exhaust and by using the steam over and 
over again enables the Car to run 1200 to 1600 miles 
on one filling of water tank. 


He has Produced the Easiest and Safest Car in the 

World to Operate—The Doble Steam Car is controlled 
entirely by the small throttle lever on the steering 
wheel. 


There are no gears to shift—no spark to watch—nothing 
in the world to do but move the throttle up and 
down to increase or decrease the power. 


The pressure of a.button on the steering post ignites the 
fuel that generates the steam. 


The pressure of a small foot pedal operates the hydraulic 
brake. 


That is all there is to it. It is easier to control than an 
electric. 


The Doble Car is a Demonstrated Success—Every 
claim made for the Doble Car is based upon actual 
performance. 


Doble Test Cars have been in operation for three years 
and have been driven over all sorts of roads, in all 
sorts of weather—One of them has gone over 40,000 
miles—yet is as staunch and trim as it was the day 
it left the shop—The engine has fiever been over- 
hauled—The valves have never been reground. 


The Doble Car is the nearest approach that has yet been 
made to the car of our dreams—the ultimate car. 


At the Show— You can see this truly wonderful car at the New York 
Show—Section D 9 and 10, Fourth Floor, Grand Central Palace. 


For Literature, Write 
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The Meaning of MAZDA—— 


MAZDA is the tredemark of a world-wide service to 
certaiv lamp manufacturers. Its purpose is to collect 
and select ecientific and practical information con- 
cerning progress and Soodieaamnate in the art of in- 
caudescent lamp menufacturing and ‘o distribute this 
information to the companies entitled to receive this 
Service. MAZDA Service is centered in the Research 
Laboratories of the General Electric Company at 
Schenectady, New York The mark MAZDA can 
Pare only on lamps which meet the standards of 

AZDA Service. tt is thus an assurance of quality. 
This trademark isthe property of the General Electric 
Company. 


4h RESEARCH LABORATORIES OF 
9) THE GENERAL ELECTRIC COMPANY 








MAZDA 


*Not the name of a thing, but the mark of a service’’ 
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Rives AUTO-PEDAL F 
NEVERSLIP PADS 
Made of Live Rubber Full 


Attached to ANY CAR in a Minute 31. 
Deales: WRITEFOR TERMS %I 


Geo. H. Rives Mig. Co., Inc. 








Dept. B, 2187 Woolworth Bidg., New York 












As the turbines draw from Niagara 
the energy that sets the motors whirl- 
ing—so MAZDA Service draws from 
the flood of new thoughts in light- 
ing, the ideas that help the lamp- 
makers make better lamps. 
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A New Method of Seasoning Wood | 


(Concluded from page 42) 


but held apart by blocks or 
wedges. The bottom of the trench must 
be watertight, and is covered with a layer 
little but 
either sandy or clayey 


zontally, 


of earth containing a humus; 


it must not be 


The size of the grains of earth should be 





about y inch, and it is desirable that they 
should be Hence the earth | 
should be sifted. If there is any difficulty 
this 


uniiorm., 


in procuring sort of earth ordinary 
ashes may be used. 
Such materials are always permeable by 
retain 
the 


exposed to 


j}water and air, and do not large 


| quantities of water when trench is 


| frequently 
Under these conditions the alternations of 


irrigated or rain 


| humidity 
tensive circulation of air, whose oxidizing 
effects are very marked. But the effects | 
obtained by this process notably | 
augmented by the addition of substances | 
giving off 
Numerous experiments have shown that | 


and dryness provoke an _ in- 


are 


capable of slowly ammonia. 
the best results are secured by the addition | 
to the earth either of lime (nitrogen in the 
proportion of 2 per cent), or of a mixture 
of quicklime and salammoniac. 

The best when 


results are pulverized 


moniac of the sort sold for fertilizer. 
Under the influence of the humidity a little | 


sulphate of ammonium comes in contact 


| 
with the calcium carbonate. This gyms 
calcium sulphate and ammonium car- | 
bonate, which is easily dissociated into | 


carbon dioxide and ammonia; in this way 


the emission of gas is slower and more 


than when lime is employed 


instead of carbonate of lime. 


efficacious 


All woods lend themselves to this treat- 
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Cloth 


introduction 


Competition 
251 pages 


5%x8% inches. 


two quite alike 





The Fourth Dimension Simply Explained 


A collection of essays selected from those submitted in the Scientific American's Prize 
editorial 
Illustrated $1.50 
This work presents twenty essays from as many points of view, all of them interesting and no 
The reading of one essay does not involve the reading of the entire work, yet 
the entire book gives a comprehensive view of what the layman wishes to know about this subject. 


notes by Henry P. Manning, Ph. 


D. 














MUNN & co., Inc., Publishers Woolworth Building, New York City 
toursrs: Carry a Bedroom Under Your Seat! 


esd.) eg 


This Compac Auto Tent will solve your hotel 
problems during the coming touring season. With 
it, you have a snug, comfortable and commodious 
bedroom under your seat. Tent rolls into little 
bundle 6 x 18 inches—no larger than a lap robe 
—yet accommodates 2 to 6 persons, Weighs only 
12 pounds. 
Auto Tent is oaly one of many useful touring accessories 











included in our line of Compac Camp equipment for Hunt- 


ing, Fishing, Touring and Hiking. 
not been advanced. 

Auto Tent can be erected without poles—on either side 
back of auto. 
proof. Floor cloth sewed in as part of tent. 


And our prices have 


or 


Guaranteed waterprool, snakeproof, bug- 
Write now 


for free illustrated catalog, picturing and describing the 
complete Compac Line. Prepare to take a Compac with 


you when you tour this Spring. 


COMPAC TENT CO., 420 West Tenth Street INDIANAPOLIS, IND. 








| ment, but the best results are obtained 
|with live oak. It acquires a _ beautiful 
|dark color which penetrates the wood 
ldeeply. The other woods best adapted 
|to this mode of aging are, in the order of 
|importance: Beech, poplar, alder. The 
conifers are less susceptible; without 


doubt this process can be as well applied 
to the larch, to the 
as red wood or cypress, and the same fir 


American conifers such 


(abeto) of Europe. 


Strategic Moves of the War, 
December 28, 1916 


(Concluded from page 10) 
prob 
ably greatly find 
it very difficult to maintain the required 


and other food supplies, which are 
exaggerated, they will 
supply of provisions and ammunition as 
|they advance into the enemy’s territory. 

I have said that the German 
well fed, but I have made no mention of the 
|food supplies available for the civilian 
This, in my opinion. is the 


army is| 


population. 


factor that will decide this war within 
the next six months. There have been 
many apparently well-founded reports 


and rumors concerning the sufferings of 
the civilian population of Germany during 
the past few months and many well in- 
formed people see, in her latest move, a 
confirmation of their suspicions and beliefs. 
In plain words Germany, whose magnificent 
organization, system and resources have 
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USE IT ANYWHERE 
Take this TEMCO Electric Tool to the 


work, connect cord with lamp socket, and do the 
job. It's for quick work anywhere,— in factories, 
repair shops, wood and metal shops, maintenance 
departments and public buildings 
It drills wood or metal, taps threads, drives 
draws screws, grinds auto valves, buffs metals 
and sharpens small cutting tools. It 
works faster and more accurately 
than hand powered tools. 
Five sizes weighing 9 to 19 
pounds, Capacities to }" drilling 
in steei. One and two speed, and in- 
stant motor reverse types—direct of 
alternating current. 


From dealers and jobbers, or direct. 
THE TEMCO ELECTRIC 
MOTOR COMPANY 
1401 Sugar Street Leipsic, Ohio 
Makers also of TEMCO-Alta Shock 
Absorbers, and TEMCO Shock 
ee a 


























chalk or Fuller’s earth is used, and salam- Save Handli - 
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One trucker can do the work of five 
if you supply him with a Barrett 
Multi-Truck—because all he does is 
trucking. All materia) is piled on 
platforms oenxce—when received—and 
moves from operation to operation by 
moving the platforms, instead of 
handling the material. Your trucker 
does the moving of hundreds of plat- 
forms with one 


BARRETT MULTI-TRUCK 


He simply backs truck under platform, 
Elevates load with one stroke of handle. 
Pulls truck and load to destination. Presses 
latch to set down platform. Pulls truck 
away to the next job. Saves loading aad 
unloading—piling and repiling—breakage— 
delay. 

%) Days’ Free Trial in your own factory, on 
your own work. 


Write Today 


BARRETT-CRAVENS CO. 
743 Federal Street Chicago 


New York Office: 51 East 42nd Street 
Canada: Chambers, Ltd., 80 Don Esplanade, Toronte 
Great Britain peee A. Alexander, Coleshill St., 


irmingham, England 








France: Fenwick Freres & Cie, 
8 Rue de Rocroi, Paris 
Italy: Fenwick Freres & Cie, Torino 





‘wet 
effects.‘ 


Prevent 
weather” 


Relieve coughs, 
colds, throat 
trouble. 

In ‘* Yellow Box’’—Sc 


MENTHOL 
CANDY 





| made her almost invincible on the field of 


Janu 











| battle, is slowly, but surely starving to 
|death. Therefore Germany must have 
| peace, 


| Removing Rust by Electricity 

N electrolytic process of deoxidation 
4% has been patented in the United States 
|by Pascal Marino of London. The object 
|to be treated is made the cathode in an 
phosphoric acid 
function of 


containing 
normal 


electrolyte 
In addition to its 
carrying the current, this acid acts as a| 
without attacking the 
| steel or iron body beneath. It is in this 
last detail that its chief availability lies, 


‘solvent upon rust 


|since nitric, sulphuric or hydrochloric 
}acids would not display such moderation. 
| Finally, thé phosphoric acid is beneficial 
| in preventing subsequent further rusting. 

The electrolyte is made by adding 10 
parts of phosphoric acid to 90 parts of 
water, or by adding 10 per cent of the acid 
to a 10 per cent solution of sodium phos- 


phate. A temperature between 50 and 





The VAUGHAN PORTABLE DRAG-SAW 


These machines are designed for cutting wooe 
of any kind in any place under any conditions in 
timber that runs fem 16 inches to 7 feet in 
diamete:. 

VAUGHAN MOTOR WORKS 


Portland, Oregon U. S.A. 














70 degrees Centigrade is recommended. 


PICK, SHOVEL AND PLUCK 


Further Experiences ‘‘With the Men Who 
Do Things.” By A. Russell Bond. 5%x83 
inches. Cloth. 255 pages. 110 illustrations, 
including 58 page-plates and colored frontis- 
piece. $1.50, postpaid $1.65 

A companion volume to ‘With the Men 
Who Do Things,"’ taking the same two boys 
through a new series of engineering exper- 
jences. A fascinating and instructive x 
for boys, relating how many big things 
engineering have been accomp' ished. 


MUNN & O©O., Inc. 
Publishers 


Woolworth Building New York City 
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The World’s Best Parts Are Used In Darts 
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Bié ger Values 
Power 
And Steady Service 


When you buy a Dart Motor Truck you buy 
more per dollar, in power and steady day-in-and- 
day-out hard service, than you can obtain in any 
other truck. And hundreds of America’s leading 
concerns have proved it. 


From radiator to tail light, the Dart repre- 
sents economical power—service that never falters 
under big loads or over bad roads. 


The Dart works with eagerness and serves 
with satisfaction in all parts of the world. 


Built by one of the oldest motor truck con- 
cerns in the United States, Darts have won their 
way to eminence on a platform of service satisfac- 
tion— paramount power — matchless mechanical 
excellence. 
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No motor truck is better than its weakest that have the same best axles—some that use the same best 
springs—others that have the same carburetor and still others 


part. But in Darts there are no weak parts. Every part are equipped with the same magneto, the same type frame, etc., 
used in the Dart has become recognized as the highest class etc. But no other p  oced priced truck represents such a com- 
standard equipment on the market. There may be other trucks plete assembly of all the best units for every purpose as the Dart. 








88% of All Trucks in Waterloo Are Darts 


—Right where they know our product best. This is an eloquent trib- 
ute to quality, power and service as represented in Dart Motor Trucks. 


75% of All Dart Trucks Sell East of Chicago 


—Right where most other trucks are built. This fact is significant and 
an impressive tribute to the product of a Western industrial plant. 


If You Buy for Service—Then Buy a Dart 


























Dart Motor Trucks mean “Service First!” Built in three 
splendid models — each the dominating car of its class—2 tons, 
1 ton, % ton—each backed by a broad, strong guarantee of 





satisfaction. Liberal Deferred Payment Plan if desired —“pay 
while it earns its pay.” Prices given below for Chassis only, 
F. O. B. our factory, Waterloo. Special body catalog on request. 








Stewart Vacuum System, Duplex 


5 1 66 99 New Model “H. U.” Buda Motor. 
Specticetane 2 ae Cin - C Seaman Dixie pi nsenon Governor. 


Stromberg or Schebler Carburetor. Semi-Flexible Pressed Steel Frame. 
Hotchkiss Type of Drive, with Tubular Drive Shaft. Long, Flexible Vanadium Steel Springs. Three or Four Speed Transmission, 
Equipped with Bumper, Demountable Tires, etc. 


Model “E”—1 Ton Chassis, $1850 Model “B B”— 1-2 Ton Chassis, $1200 

















Mail Coupon for Details i 
If you are in the market for a motor truck—s truck COUPON 
that will “stand the gaff,” then get the detailed, illus- oianiiinal 
; b Truck Co., Dept. 8S. A.1, W loa, Ia. 
trated facts and specifications of Dart Motor Trucks. | Gentlemen: Kindly send i aa a 
If you are not ready to buy now but expect to buy later, checked and name of Dart dealer in this lecality 
send for the details anyway. You will find your action well worth | ae nee ne 
while. Just check the model in which you are most interested. ~<a 2 Ton) 
Dept. S. A. 1 | ---Model “E” (1 Ton) 
eS Dart Motor Truck Co. wastics, towa eekeeceia 
“CC” ling House ? 
cee ee guneen Minutes ‘Where the Good Trucks Come From’ 
i . Dart ‘ ss v SIT. ocannniscnamenine 
a nogee consiened of & senate, 2 pocchen at cut the use DEALERS! A small aliotment of good territory still open to live, | 
of pulleys pulled = pe around one comers responsible people. Write for the best and most liberal motor truck 
a d d e minu be =4s : 
dopowerservice stunts likethiseverydaythecountry over. Proposition in the country. BABI wrovenvemesoneroneevenevronninsaneoeen: 
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The L.S. Starrett Company 


The Worlds Greatest Toolmakers 


6 hs 


Your En 
the Grip 


this cold weather. 
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Athol Mass. 


announce the new 


Starrett 


REG v.S. PAT. OFF 


Vernier Height Gage 





To provide a height gage of widest 

utility and superlative finish was our 

goal—and we achieved it. 

It is not possible by any known process : 

to produce a more perfect jewel of the 

toolmaker’s art than this new height t 
| 













gage. The graduations are clean, fine, 
and dainty, and permit close accuracy 
with vernier readings, The finish is a 
delight both to the expert and the 
novice. With the attachment for special 
jig work this gage has the widest range 
of usefulness. 








catalog No. 21B describing 
it in detail. 






















of the 


= Black Plague 
[Carbhon/ 


1IAT’S the principal reason your car starts so hard 


You can overcome 80% of your 


trouble by simply pouring into each cylinder an ounce of 


GOHNSON'S CARBON REMOVER 


Five minutes’ time and no labor required. It will increase the 
power of your car—improve acceleration — stop that knock and 
reduce your gasoline consumption from 12% to 25%. 


SPECIAL OFFER 


{f your dealer cannot supply you, send us $1.00 and we will forward 
you by prepaid express enough Johnson's Guaranteed Carbon Re- 
mover-to clean your motor three times. We recommend its use 


gine is in 


Attacking the Motor’s Mightiest 
Enemy 
(Concluded from page 22) 


reached thoroughly and that the motor 
is as clean and free of carbon as the 
day that it left the factory. To dis 
mantle a motor, however, is rather a 
difficult undertaking, and unless, at the 
same time, it is desired to adjust bear- 
ings and to grind valves, it is probable 
that the especially-shaped carbon scrapers 
may be used through the spark plug or 
valve plug openings to reach all necessary 
portions of the interior of the combustion 
chamber. While scraping done in this 
manner may seem rather uncertain in its 
results, a little experience will enable the 
motorists to reach nearly all portions of the 
interior. Preparatory to scraping the 
cylinders in this manner, kerosene or other 
carbon softener should be added to the} 
carburetor while the motor is hot 

{nother most efficacious method of 
removing carbon has come into use during 


the past two or three years with the develop- 
ment of the oxygen blow-pipe. While 
carbon in its free state is practically in- | 
combustible, it is an important constituent 
of many highly inflammable and explosive 
gases Therefore, by adding oxygen 
through an especially shaped blow-pipe, 
a highly inflammable carbonic oxide gas is 
formed which will burn as long as the 
oxygen is supplied to the carbon, or as 


have very little if any effect upon the 
carbon. 

But when the carbon is made part of an 
inflammable gas, it burns as readily as 
could be desired, and most important of all, 
|it is automatically extinguished as soon as 
| all of the carbon is consumed. Devices 
are produced whereby the proper amount 
of oxygen may be manufactured, and car- 
bon may be removed in this manner by 
the amateur in his own garage. It is 
important, however, that the cooling 
system should be filled with water; that 
the piston should be at the top of its stroke; 
and that both valves in whatever cylinder 
is operated upon are closed. These last | 
precautions are necessary because unless | 
conscientiously observed the uncovered | 
cylinder wall, or valves, seats and stems, | 
would be badly warped by the high degree | 
of heat generated. | 





There are several forms of so-called 
chemical “ carbon removers” on the market, 
all of which, however, serve merely to 
loosen a certain amount of carbon so that 
it may be expelled upon succeeding 
exhaust strokes. Some of these are to be | 
applied when the motor is hot, while | 
others—owing to their high volatility 
are to be added only when the motor is | 
cold. 

That the household vacuum cleaner can 
be employed as a carbon remover is not | 
'generally known, although this method | 
has proved most effective in practice. | 
The procedure with this method is to| 
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OXY-ACETYLENE 











In the manufacture of 
Packard pleasure cars 
and trucks, welding 
playsanimportant part. 
Illustration shows oper- 
ator welding a vital 
part where strength and 
neatness are essential. 


\ ee pend 


Better, stronger 
metal products 
at lower cost 


In the manufacture of 


neater, and at reduced cost. 
Wherever bolts, rivets or 
threaded joints are now 
used—in the construction 
of machinery, metal furni- 
ture, toois, pipe-lines or 
what not — investigation 
may show a real need for 
welding. Practically every 
leading American industry 
makes extensive use of the 


fest OL 
=PROCESS 


Oxy-acetylene welding fuses 
two pieces of metal at intense 
heat into one piece with all the 
strength of the original metal 
itself. 

Any average workman who under- 
stands metals can easily learn to do 
efficient work quickly. We furnish 
high-grade welding apparatus for $60 
(Canada, $75); Prest-O-Lite acety- 
lene service and special blow-pipe for 
cutting metals at extra cost. 

_ Prest-O-Lite Dissolved Acetylene, 
in convenient cylinders, backed by the 
universal Prest-O-Lite exchange sys- 
tem, insures better welds, quicker 
work and lower operating costs. It 





PR Cary ee long as any carbon remains through which nearly every metal product, € 

toolessher seeds che—ao  caxx the oxygen may be applied. This is large or small, there are 

school shop is complete totally different from applying the intense great possibilities for mak- 

os ~ heat of a blow-pipe to the carbon. In ing it simpler, stronger and 2 
us send you our new fact, the hottest blow-pipe available would 


t 


Write for testimonial folder and further information. 
8. C. JOHNSON & SON - Dept. SA ° RACINE, WISCONSIN 


every 1,000 miles. treat the engine cylinders with aleohol,| #¥°!4s the initial outlay and deprecia- 
; : *| tion incurred in making crude acety- 
kerosene, or other customary agent 80 a8| jene in carbide generators. Makes 
|to loosen the carbon. For better results| the outfit truly portable for use in- 


the cylinders should be scraped with a| side or outside the shop. 











seraper or other suitable tool. This much 


es oe 
; : | pairing and Reclaiming | 
j}accomplished, the vacuum cleaner is| Re dR 














AMMUNITION the motorist owes it to his own peace of — : 
mind, as well as to the reputation of the i WORLDS LARGEST MAKERS OF 
| Factories: UTICA, NEW YORK, U. S. A. manufacturer who produced his car, to see | 

| Exar Oc 0 Crane Srager, New York Ory || SMt et geen en tean ats) ff DISSOLVED ACETYLENE 
es ae |it was originally intended. ; = 


SAVAGE ARMS COMPANY 





Manufacturers of 


LEWIS AUTOMATIC MACHINE GUNS 


MILITARY, HIGH-POWER 
and 


SMALL CALIBER SPORTING RIFLES 


AUTOMATIC PISTOLS 
a nd 
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brought into action, using a simple tube 
nozzle for the purpose, as shown in the 
accompanying illustrations. The suction 
is sufficient to remove the loosened carbon 
in a thorough fashion, yet calling for the 
expenditure of a minimum amount of 
labor. 

Whatever method may be employed to 
reduce the amount of carbon formed, or 
to remove an excess accumulation, the 


advantages accruing from a “clean’’| 


motor cannot be denied. Greater flexi- 
bility, lower gasoline and oil consumption, 
greater power, and greater comfort are 
all the virtues of carbon elimination, and 


SCIENTIFIC AMERICAN 


Broken and Worn Parts 


Thousands of factories, mines, rai!- 
roads, foundries, machine shops and 
garages are now employing this profit- 
able process for quick repairs to broken 
tools and machinery. One single re- 
pair job, by avoiding delays and the 
cost of a new part, may easily save 
you the entire cost of the outfit. 


The experience of other users 
may give you many suggestions. 
Literature on request. 


The Prest -O-Lite Co., Inc. 
U.S. Main Offices and Factory 
810 SPEEDWAY, INDIANAPOLIS 


Canadian Main Offices and Factory 
MERRITTON, ONT. 
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GET HIS NUMBER!!! 


The man whose faulty brakes cause an accident ought 
to have his number taken. It is his own fault—it is in- 
excusable. 


Police records indicate that the great majority of serious 
automobile accidents are due to faulty brakes. The Brake 
Lining wears out—some kinds faster than others 


You can blame whom you please but the better way is 
to insist that the brakes on your car be lined with 





errno, 


HYDRAULIC COMPRESsep 
Brake Lining -100% 






PAYDRAULIC COMPRESSED® 
‘ ‘Brake Lining-100% 





OUR GUARANTEE: 


Thermoid Brake Lining is absolutely guaranteed to 
give more satisfactory results and to outwear any 
other lining manufactured. Not affected by heat, 
oil, water, gasoline or dirt. 
















Brake Lining that is not 100% is like a heart failure. A sudden shock—a Big 
Emergency may mean death, 


Thermoid Brake Lining has 100°6 gripping and holding power even when it is 
worn paper thin. 


That means that lined with Thermoid your brakes will hold, not only when you 
are just stopping your car but when you have to stop quick or hit something. 


Thermoid wears because it is cured under hydraulic compression into a solid sub- 
stance of uniform density. It contains 50°% more material foot for foot than do other 
kinds. Watch your brakes and remember that without a lining they are simply 
worthless. Consider, too, how much better it is to see they are lined with Thermoid 
Brake Lining than to have a finely equipped motor crumpled into junk in an instant, 
or to have to race to a hospital with the child or adult you would not have hit # 
your brakes had held. 


Thermoid Rubber Company 


Trenton, N. J. 
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Are your floors wearing away? Flush Lapido- 
lith the liquid colorless chemical on them as 
No delay to shop work. 


you would water. 


References from every state 
city — every line. 


and Lapidolized block 
Dept. 1. 


L. SONNEBORN SONS 
lncorperated 
264 Pearl Street 
New York 





Rone 


Temperature Instruments 
INDICATING 


RECORDING 
CONTROLLING 


Correspondence Invited 


The H&M Division 


Taylor /nstrument Companies 


Rochester, NY 





Write for testimonials, sample flask 


IBOLT H 


No dusting, wearing concrete 
floors when Lapidolith is used! 


Do away with the dangerous concrete dust 
ruinous to machinery and merchandise. 


Lapidolized floors are proof against the grind 
and wear of walking and even heavy trucking. 


-every 


For All Concrete Moors 




















ARTS, 


Any Scientific or Technical 


Book Published 


can be secured through the 


BOOK DEPARTMENT 


OF THE 


SCIENTIFICAMERICAN 


A 176 page catalogue and two supplementary lists of the 
latest publications, in which are listed and described over 
4000 of the best books covering the various branches of 


AND INDUSTRIES 


SCIENCES 
Sent free on request. 


MUNN & CO., Inc., Publishers 


iworth Building 


New York City 
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Frozen Caterpillars That Thaw Out 


HE remarkable way in which certain 

caterpillars can resist cold is brought 
out by M. Paul Portier and Mll. F. Guey- 
lard in the proceedings of the Société de 
Biologie. It may be remembered that 
the Swiss scientist, R. Pictet, showed that 
frogs could support as low a temperature 
as 28 degrees C. without injury, while 
fish frozen in ice at 15 deg. will come back 
to life. Some insects, such as the myri- 
apods will hold out against 50 deg. and mol- 
j lusks resist 120 deg. It is also found that 
| bacteria will still live after being frozen 
at the remarkably low temperature of 
200 deg. Referring to the present re- 
searches, the authors make use of cater- 
pillars (Cossus) and place them in test 
tubes or metal boxes in a refrigerating 
mixture of ice and salt at a temperature 
varying between 15 and 20 deg. C. The 
temperature of 20 is maintained for about 
one hour, and then the freezing mixture 
is left to itself, thawing out in a few hours. 





The restored caterpillars show no _ ill 
leffects from the treatment. It is even 
found that a sudden reheating does no 
harm to the insects; caterpillars frozen 
|at 15 degrees, then plunged at once into 
| warm water at 50 deg.. on the following 
|day were fully alive and showed very 
strong movements. The authors state 
;that when kept at a temperature of 20 
| deg. for ene hour, a caterpillar is entirely 
| hard and rigid, and its viscera and liquids 
|are frozen. Instead of bending, it breaks 
lin two like a piece of sugar. The authors 


froze the same caterpillars six times in the | 


|space of a month, and they always came | 


‘back to life, but each at new freezing 
eperation it was found that their move- 
ments and reactions to mechanical ex- 
citation became slower. One point brought 
jout by the present authors is that the 
| resistance to cold shown by caterpillars 
only holds good for the winter season and 
is not observed for other seasons of the 
year; under the same treatment during 
the spring all the specimens succumbed. 
The question is now being controverted 
whether this is merely a coincidence or a 
true adaptation. However, this may be, 
the fact remains, and it is of quite a little 
interest. 


Waste of Lubricating Oils 


N its report for 1915 the Wiirtemberg 
Kessel-Revisions Verein (Boiler Testing 
Union) gives some very interesting details 
as to the economical use of lubricating 
mediae for steam engines. The Union had 
been consulted by certain Berlin authorities 
as to the best way of avoiding any possible 


answer this question, it was first of all 
necessary to determine with certainty the 
exact figures of this oil consumption. Asa 
basis figures were obtained from a certain 
large establishment, known to be well 
managed, working with five steam engines 
dating from 1883 to 1902—hence by no 
means new machines. Similar returns 


| were then collected from twenty-five other 





| machines, the figures were compared, and | 
_|a working balance struck. 


Only in two cases was the amount con- 
| sumed in proportion to the total which 
j}had been fixed as the proper average 
|quantity per machine. These two cases 
|were those of a 700 horse-power triple 
| cylinder engine and of a small 20 horse- 
| power slide valve engine, with cylinders of 
|210 mm. diameter. Both the men en- 
trusted with the running of these engines, 
| were well trained and of long experience. 


shortage of lubricating oils. In order to| 








| 
| 
} 
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Standardizing 
Machine Shops 


The necessity of economical production 
in our factories is more and more appar- 
ent. The war will end sometime, and 
what then? At best, a struggle for com- 
mercial and industrial supremacy in which 
the careless, old-time methods that made 
money in spite of waste will be frozen out, 

All manufacturers must watch to stop 
leaks, to reduce waste. Waste of material 
and labor, in rejections, can be cut down 
by using accurate gages. Until they are 
introduced, no shop can effectively stand- 
ardize metal work. 

Yet when really achieved, interchange. 
ability of parts has magical effects on pro- 
fits. By means of limit gages, standardized 
interchangeability of metal parts isassured 
—and a boy can do the work of inspection, 
This method lowers cost of manufacture, 
speeds up assembling, improves quality— 
in short, replaces guess-work with scien. 
tific precision. 


Write for Bulletin 
“How to Measure Screw Threads” 


It will give you some new ideas on mod- 
ern, economical shop methods. 

We make a varied line of gages for 
metal parts. 


Greenfield Tap 4D ie Gorporation 
Gages Taps-Dies 
Threading Machines, Reamers, etc. 
Greenfield, Massachusetts 
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High Coal Priees Do Not 
Affect The Bessemer Owner 


For the Bessemer Oil Engine burns 
the fuel oils now so abundant, cheap, 
and easily procured. 

The Bessemer Oil Engine saves not 
alone in fuel expense, but in floor 
space, upkeep expense, stand-by losses 
and affords youaclean cool, safe plant. 

The installation of Bessemers has 
resulted in saving as much as 75% of 
former fuel bills. What would that 
mean in your power plant? Ask for 
catalogue. 

Our complete line: Fuel Oil Engines from 


15 to 185 H.P. Gas Engines, 5 to 350 H.P. 
Kerosene Engines 2 to 8 H. P. 


THE BESSEMER GAS ENGINE COMPANY 
14 YORK STREET - GROVE CITY, PA 


Bessemer Engines Running Today 
in Sixteen Thousand Power Plants 























With all the twenty-three remaining 
| engines it was shown that a considerable 
}saving of lubricating oil could easily have | 
ibeen effected to the extent of 30 to 90) 
| per cent, or say a mean of 60 per cent. 

That, as a general rule, oil is thus wasted, 
|may be regarded as fully proven. It has 
been advised that means for extracting the | 
oil from the exhaust steam should be used, | 
whereby a saving of 30 per cent could be| 
|effected. Many factories have now done | 


: r 
|this and report a saving of 45 per cent on | 








hy 


. A ash, Cas & 
Down—and my FREE Illustrated Book, “How to 
Judge Engines.’’ Write today. State as", 
size of engine wanted. Address 

WITTE ENGINE WORKS, : 

0 Oskliand Avenue, Kansas Mo. = 
gee Empire Building, Pitteburgk. Pa. 7 








|eylinder, and 60 per cent on bearing oils. Valuable Books of Instruction and Reference 


| Hitherto lubricating oils have been im- 
ported from Russia and America; for 
instance in 1909 the value amounted to 
30,000,000 marks. 


<_ —_—_ ee 


Scientific American Cyclopedia of Formulas— 
Concrete Pottery and Barden Furniture— 
Scientific American Reference Book-—Expem: 
mental Science—Handy Man's Workshop 
Laboratory. 


| MUNN & Co., Inc., Publishers, Woolworth Bldg., New York 
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RAYNTITE 
The Ideal 
One-Man Top Material 





HE modern one-man top demands light 

weight. Rayntite single texture top material 
weighs about half as much as double texture 
material of equal waterproofness. 


It is guaranteed one year against leakage, but 
built to last the life of the car. 


Its strength is ample to stand the strains of 
service. 


Why make your car top heavy, and the “one- 
man” top a joke by using material twice as 
heavy as it needs to ber 


Rayntite has been on the market and in active 
service on thousands of cars for nearly two 
years. We have yet to receive the first claim 
under our guarantee. 


Now Made in Two Varieties 


RAYNTITE No. 1 Single texture with Fabrikoid surface 
RAYNTITE No. 2 Single texture with Fairfield Rubber surface 


Each is guaranteed one year against leakage. 


If the car you are considering is not topped with Rayntite 
find out whether you or your wife can really handle the 
one-man top. 


Samples of either variety on request 


Du Pont Fabrikoid Company, Wilmington, Delaware 


Works at Newburgh, N. Y. and Fairfield, Conn. 
Canadian Office and Factory, Toronto 
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Notice the performance 


of the Harrison on sired. 


these cars: 


CHANDLER 
HUDSON 
HUPMOBILE 
MITCHELL 
OLDSMOBILE 
PEERLESS 


also 


GRAMM and 
FEDERAL 
TRUCKS 


Cooling Capacity 


of a radiator depends largely upon the 
amount of cold air flowing through the cells. 
A radiator built only for summer tempera- 
tures means waste for winter driving. 
The curtain or cardboard is not a remedy. 


Through our codperation with the Hudson 
Motor Car Co., we have developed the 
Shutter Front which will 
Standard Equipment on many leading cars. 
Gives as much or as little radiation as de- 
Remember that behind it is the 


HARRISON 


Original Hexagon 


Cellular Radiator 


You can identify it by the horizontal ar- 
rangement of cells. 
struction gives more cooling capacity and 
greater durability with less weight. 


Our book on radiator history 


and efficiency upon request 


The HARRISON MFG. CO., Inc. 
Lockport, N. Y. 
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Improved 


soon become 





This particular con- 


Shutter 
Closed 
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: 
Wasting | 
_ as | 
asoline 
Money! 
Every mile you run 
tend car without the 
New Stromberg Carbu- 
retor means gasoline 
) waste it's economy 
records on all kinds of 
cars prove it absolutely 
the most economical | 
for any car 
And in speed, acceler- 
ation, easy starting and 
ower Lests it has 
woken world's records, 
Send name, model and 
ear of your car for 
information 
STROMBERG MOTOR 
DEVICES CO., 
Dept. 116 
64E. 25th St. 
Chicago 
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LEARN TO BE A WATCHMAKER 
Bradley Poiytechnic Institute— Horological Department 








Peoria, Illinois 
Largest and Hest Watch Schoo! 


rly Par 


wogtcs 
in America 
(This entive bui dex 
sively / his work) 
We teach Watch Work, Jewelry 
Ingraving, Clock k, Opt 
Tuition res Board « 
' t moderate 











B rooms nears 
Send for Catalog « 








MASON’S NEW PAT. WHIP HOIST | 


for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense, 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R.1., U.S.A. 
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THE SCHWERDTLE STAMP CO. 
Sms STEEL STAMPS LETTERS & FIGURES 


BRIDGEPORT CONN. 


THE BRIDGEPORT CHAIN CO. 
Specialists ia Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 
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PRACTICAL POINTERS 
FOR PATENTEES 
Containing valuable information and advice 


on the sale of patents An elucidation of the 
best methods employed by the most successful 


inventors in handling their inventions By 
F. A. Cresee, M.E 5x7% inches. Cloth 
146 pages $1.00 


In this book are given exactly that informa- 
tion and advice about handling patents that 
should be possessed by every inventor who 
would achieve success The revised and cor 
rected edition contains new forms and tables 
of population of the United States in accord- 
ance with the 1010 census. 


MUNN & OO., Inc., Publishers 
Woolworth Building New York City 











NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT, PUNCHING DIES 


LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 


Rothmotors 
Carry 25% Overload 


In many installations, it is impossible 
to prejudge the exact power required. 
In others there are times when an over- 
load capacity is required for short 
periods. Rothmotors fit these con- 
ditions by reason of their overload 
capacity. 

The unusual cool running perform- 
ance of Rothmotors is due to low 
internal losses and design of the frame 
and ‘eee brackets which does not 
retard ventilation set up by armature, 

There are Rothmotors for every purpose, 
each one capable of the same splen- 

did service all Rothmotors 
ve given for years 
White today for facts 

about motor 

or any elec- 

trical ma- 

chinery. 


Roth Bros. 

& Co. 
198 Loomis Street 
Chicago, Ill. 


Agencies In All 
Principal Cities 











































| Machine- Instead of Foot-Packed 
Currants 


if the reports from Greece prove true, for 
to take the 


YNCLEAN currants will no longer be 


machine-packed currants are 
place of foot-packed ones. 

portion of our imports of this fruit has 
come from Greece, where, since the early 
days, the method of packing has remained 
unchanged. Because of the fragile nature of 
the fruit, much forcing 
it into barrels or cases is injurious and 


too pressure in 


hitherto the only practicable method has 


been packing by the feet of men and women. | 
At last, however, a currant packer of | 
which | 


has produced a machine 
automatically cleans and packs more than 
150 cases of currants per hour without 
contact of human hand It 
likely to revolutionize packing 
methods and produce a very clean article. 


Patras 


or foot. is 


present 


The machine consists of a large hopper 
into which currants are constantly poured 
and from which they flow into a cleaning 
where all dust, grit, stems, 
The then 
flow into cases or barrels placed in constant 


compartment 
ete., are removed. currants 
succession in a barrel holder where a large 
piston-like disk presses them down with 
the 


layer, until the receptacle is filled. 


after 
The 


St 


«wo 


exactly requisite force, layer 


standard barrel can be filled in about 
seconds. 


Shortage of a Lacquer in the Far East | 


RATHER 


4 Chinese 


the 
lacquerw are 


serious situation in 


and Japanese 
trade has been developed of late, and is now 
at 
| grade lacquer materials. 


an acute stage in the shortage of good- 


Much the larger consumption of lacquer 
varnish in recent years has been in Japan, 


where the consumption is said to have 
averaged about 260,000 kwan, or 1,000 
tons, annually. Of this quantity about 


60 per cent is used in the manufacture of 
the ordinary lacquerware of commerce and 
the rest in fine finish for carriages, musical 
other fine woodwork 


instruments; and 


generally. Of the total amount consumed 
| about 70 per cent comes from China, prac- 
tically all from Hongkong’s trade territory, 
and most of it from the vicinity of Foochow. 

The demand for lacquer varnish from 
| Japan has so increased in recent years that 
the supply has been insufficient to meet it, 
and the Chinese producers, it is stated, have 
been adulterating their product, with the 
result that in spite of the demand prices 
have fallen and production has declined 
in some districts. Also, as a result of the 
| adulteration there has been a deterioration 
in the quality of the cheaper lacquerware 
in both China and Japan, and the extent 
to which the industry has been affected by 
“rush”’ orders from abroad, which have 
not permitted good work, has been one of 
| the marked features of the trade. 

In the Chinese field, and, according to 
Japanese reports, in the Japanese field as 
well, the cultivation of the lacquer varnish 
tree is falling off, and many of the trees are | 
being allowed to die. Unless something 
is done at once the industry is in danger of 
being seriously crippled permanently be- 
cause of a lack of the principal material 
required in it, for the Rhus vernicifera is a 
tree of considerable size, much like an ash, 
and can not be grown in a short time. 

In recent years, in spite of the increased 
demand for the product, the cultivation of 
the trees has not been profitable as com- 
pared with other crops. One explanation 
for this and 
methods of handling the sap, another in the 
expensive transportation now required to 
get the varnish to a market, and a third in 
the fact that much of the product is prac- 


lies in expensive wasteful 


tically controlled by a monopoly among 
The fact that the great 


mass of lacquerware now manufactured is 


native exporters. 


of a poor and cheap quality also reduces the 
possibility of obtaining good prices for the 
varnish. 

In Japan the subject of a supply of the 
varnish is being made the subject of gov- | 
ernmental inquiry, but at present no action | 
is being taken in China, whence the greater 
portion of the varnish comes, China being 
| occupied with more vital problems just now. 





/ a source of annoyance to housewives | 


A large pro-| 


| 
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This chart shows, proportionately, the amount 
of power per unit of production, used by each of 
six manufacturers making the same product, 
(Reproduced from our booklet, 
“Industrial Engineering’) 


This Book Gratis 


to Executives 


“INDUSTRIAL ENGINEERING” 
is its title.! You should read it if 
you require the answer to such 
questions as— 
—‘*Are we using the right kind 

of fuel?’’ 

‘*Are we using too much?” 

‘* Should we generate our own 

power, or purchase it?’’ 

‘*Are we using the right kind 

and amount?”’ 

‘‘How can we increase pro- 

duction and decrease costs?”’ 

‘*Are we using the right kind 

of light, and in the right 

place?’’ 
The book, sent gratis, tells how 
to answer these questions, and 
refers to our successful co-opera- 
tion with manufacturers in dif- 
ferent lines. Write for it—today, 
CONSULTING 
ENGINEERS 








TO INDUSTRIAL 
PLANTS 













GR AYV ES 
ENGINEERING COMPANY 


25 Pine Street New York City 
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PISTON RINGS 
Beware of Imitations § This perfect three-piece 


| construction justifies the 
name— EVER-TIGHT. 
Note how accurately the 
right angles fit together. 

gineers and gine 
Builders acknowledge 
that this is the only proper 
construction for safety 
and prevention of leakage. 


Increase Power 


Install Ever-Tight Piston Rings and save the 
valuable power you lose through leaky cylinders. 
Ever-Tight Piston Rings are guaranteed to give 
compression in dane cylinders as well as in 
true ones. You do not have to rebore worn cylin- 
ders—Ever-Tight Piston Rings will fit them. 
"hey increase compression and decrease friction, 
giving from 15°% to 25°% more power. Ever- 
ight Piston Rings are the greatest gasoline savers 








and practically eliminate carbon troubles. 

You can make automobiling a pleasure and your 
truck service_a paying proposition by installing 
Ever-Tight Piston Rings, the only perfect three- 
piece piston ring on the market. At all dealers. 


EVER-TIGHT PISTON RING CO. 
1418 Chestnut St., St. Louis, Mo. 
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1 Fool-Proof’’ 


Transmissions 


There are no teeth to strip and burr in fibre 
friction transmission. hey operate noise- 
lessly, accelerating with great speed and may 
be stopped suddenly without jerk. It's just 
the opposite with toothed gears. 

Friction transmissions, with all of its advan- 
tages over toothed gears, costs less to install 
and less for up-keep. Repairs are mai 
quicker, cheaper and less frequent. 

« Get our book ‘Friction Transmissions.” It 
contains valuable data and formulae especially 
for the designer and engineer. Send name 
with occupation firm connection on @ 
postcard today. 


THE ROCKWOOD MFG. CO. 
1904 English Ave., Indianapolis, Ind., U. S.A- 
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A New Substitute for Soap 


T an Orphan School, in Munich, 
fk Bavaria, tests have recently been 
gade of a new and very practical substitute 
When giving the children their 











SCIENTIFIC AMERICAN 








for SO). 

ily bath, in place of soap, use has been 
pade of “Bolus Alba” to which 2% per 
gat of calcined (dehydrated) soda has been | 
yided. Originally 10 per cent and then} 
sper cent only of soda were added; this 
jad to be abstained from, however, as the 


kin on the children’s hands cracked and | 
ynded to get sore. The present ad-| 
jition f 2 per cent soda is found to be 


fully sufficient to wash the children clean, 
shilst the skin of nurses and children is in 
yowise affected, each 
gashes twenty children daily 

For each child about 
Yoda Powder are used daily 


although nurse 


15 grains of Bolus 


i cost of less 


it 


than one farthing (3 pfennigs The pow- 


jer is applied to the flannel in the same 


Instead of bolus, 


yay as soap use may 
dso be made of kaolin, which is even 


cheaper and easier to get 
The substitute is only used for the body, | 


md it is even used with advantage for 
washing the infants. The children’s heads 
we washed with a jelly (prepared the 


wening before) made of 10 grams soda and 
{0 grams thinly sliced soap boiled together | 
in 1 liter of water. 


A Pocket Lamp with No Battery 


POCKET lamp without a battery 
‘is a recent Hungarian invention. An 
mgineer of Budapest transforms muscular 
pwer into electrical energy producing 


The Titan of Commerce 


NY and every condi- 

tion of road and load 

has been adequately pro- 

vided for in Kelly design 
and construction. 


When the storms and drifts of winter 
make a call on the reserve power and 
sturdiness of a truck, Kellys are never 
found wanting. No Kelly ever “laid 
down.” 





ight. In shape and intensity of light it | 
equals the ordinary torch lamp; the thumb | 
moves a small lever outside the case, which | 
m being depressed and released springs | 
back to its original position. This move-| 
ment transmitted through a ratchet | 
and pawl to a set of pinions gear which 
drives a small dynamo, the field of which! 
is fitted with a permanent magnet. It is 
necessary to keep moving the lever 


is 


on 








—— 


ee a 








with the thumb as long as the light is} 


} required but the energy stored up in the| 


spring is sufficient to maintain the light 


| fora few minutes a ter the movement of | 


the lever has ceased. When the design 


j carried out in a heavier form as a hand 


lamp, the lever is actuated by squeezing 
two parallel handles attached to the case, | 
one of which is fixed and the other movable. 


Let us put you on the complimen- 
tary list of our monthly magazine— 
“Like Kelly Does.” A bright, inform- 
ative little publication about motor 
trucks. Of real value to anyone inter- 
ested in trucking and its problems. 


The Kelly-Springfield Motor Truck Co. 
Ohio 


Springfield 





The principle can lso be applied to other rie .) a 
. 4 | | 
purposes as tc ignition dynamos for! , T roel 
blasting. | pos’ {F 
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Tat Human Wortna or Rigorous THInK- | é Net ~ 
inc. By Cassius J. Keyser, Ph.D., | Cf s Aa Y a a I 
LL.D. New York: Columbia Univer-| B i th, ’ 
sity Press, 1916. S8vo.; 314 pp. New | fe ee ANN % 
York: Columbia University Press, 1916. a fy i Ss Sm ks ‘ R 
Price. $1.75 \ # eters ft % Vy, 
rice, $1.75. \ \ : Ohne, 
This volume brings together fifteen papers Sy a, a raat! “ 
previously published by well-known scientific — ® + iad, AGA OS 
aid philosophical magazines. The collection 7 . 


lakes its title from the first paper, but nearly all 
the contributions deal directly with this subject; 
representative titles emphasize the human sig- | 
tifeance of mathematics. the existence of the 
lypercosmic, the axiom of infinity, and the per-| 
Manent basis of a liberal education It would bea 
pity if any of these high-sounding titles should 
frighten away the general reader, for in very few 
instances does Dr Keyser 
that the man of fair intelligence cannot follow 
him; the greater part of his attractive reasoning 


become so technical 


8 so simply phrased as to give a conversational | 
effect, and it is only in a few of the papers directly 
foncerned with mathematics that he introduces 
the equations necessary his interpretations. 
His main subject, the human worth of rigorous 

ng, is one that is very much neglected even | 

by our educational institutions, and one upon | 

Which too high an importance can scarcely im 

| 

| 


to 


THomas’ Recister oF AMERICAN MANv- 
FacTURERS. First Hands in All Lines. | 
New York: Thomas Publishing Com-| 
pany, 1916. 4to.; 3,500 pp. Price, $15. 
As a nation we are accused of too frequently 

basing our approbation on mere size; when, how- 

*ver, the object of our eulogy is a directory, our 

Most prejudiced critic must admit there is some- 

thing in it. Its publishers claim for the Thomas’ 

Register the distinction of being the largest classi- 

reference book in the world ; however that may 
be, certainly the closer acquaintance we have with 
the work the more it commands our respect. 

It is not so much the physical bulk of the volume; 

it is the growing realization of the unwearying 

and efficient organization that alone could 

Produce such a tangible result. Its five great 

Sections cover all lines of manufacture in the 















The Complete Line: 
Worm drive—114 and 2% tons 
Chain drive—14, 214, 34, 4, 5 and 6 tons 
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United States, and the quality of the service it 














ADVERTISING 
CLASSIFIED 














LATHES AND SMALL TOOLS 
“STAR” xis 
ttce: LATHES 


or Power 

Suitable tor hne accurate work 
in the repair shop, garage, tool 
foom and machine shop 
Send for Catalogue B 
SENECA FALLS MFG.CO, 
695 W ater Street 
Seneca | F alls, N. Y. YU. S. A. 


The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 

















RADE 


Mart 


1999 Ruby Street Rockford, Illinois 


“Responding to the Call” 


the practical kind, we are pleased to intro 
mechanic for duce the “A.J. W.& CO 
Breast Drill that BREAST DRILL 
shall eclipse all ex- Gear Locking 
sting Tools of the Device. 


from 






with 



















(thas all the strong 
wseful and practical 
wints of existing Drilis, and REALim 
wovements added that are peculiar to 
taelf PRICE, $5.50 


A. J. WILKINSON & CO., Machinery 
184-188 Washington Street Boston, Massachusetts 





GROBET SWISS FILES |; 


Are standard of excellence in 
fies, and have been for over 100 
years We send postpaid as an in- 
troducer 48 files especially adapted 
for tool makers and machinists on 

receipt of $5.00 This ts a chance to get a set of 

‘ies you'll aporeciate and we'll get future orders. 


MONTGOMERY & CO. 


109 Fulton Street New York City 


the 





SOUTH BEND LATHES 


Established in 1006 


Making Lathes for 10 years 


For the Machine 
and Repair Shop 
LOW IN PRICE 
11 in. te 18 In. owing 
Straight or Gap Reds. 
Send for fre 
ing prices er 
South Bend Lathe Works 
421 Madison M., 
Seuth tend Ind 











GEARS 


All Binds Small 
The most accurate made and dss ces 
Teasonable “We ¢ < . 





' 4 
your inquiries 
Write for Catalogue 
CHICAGO —“ GEAR ‘WORKS 
20 Se. Fifth 














THE Ne. 51 UNIVERSAL WOOD WORKER is the 
most wonderful wood working machine you have 
ever seen. 26" bend saw, 8" jointer, reversible 

spandie shaper. saw table and borer all in one 

for speciai catalog describing it. Also ask for 
catalog of baad saws, saw tables 
jointers. vanety wood workers, 
planers, swing saws, disk grinders 
and borers. 


THE CRESCENT MACHINE CO. 
236 Maiz St., Leetonia, Ohio, U.S.A. 













THIS PLIER SOLVES YOUR ODD REPAIRS 


mbination Plier with adjustable 
wits, nuts, pipes, screws, wires, et 
automobile, motorveat, gas 
Handsomely nickel-plated; scientifi 
Style No. 122s 


“Red Devil 7 


SMI TH & HEMENWAY co. rg 
93 Chambers St., New York City 


Sample 8s 


fer literature om 











WELL? txvs* WELL 
PAYS 

Own a machine of your own. Cash or easy 

terms. Many styles and sizes for all purposes 


Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














MECHANIOAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 


to order 
188 MILK STREET, BOSTON 








AINFIE 








DECLINE invitations to make 


>I FLESCOPES 
DON’T | yl e to prepare them. “Tell r, 


We write anything to order ears of experience. 
Confidential. Address: Writers’ “Guild, 744 Omaha 








Nat'l Bank Bidg., Omaha, Nebr 
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offers to the and its various depart 


ments is unquestionable 


business firm 


rhe buyer. for example 


may know the name of an article, but not of its 
manufacturer, the yellow-page index will uner- 
ringly guide him to the column of the white-page 


section where he will find the required firm name 


und address vuuld he know the firm name, but 
lacke the address, a reference to the blue-page list 
will give him not only the address, but names of 
officer iles-managers, purchasing agents, etc 
4 fourth section, clearly set off from the others 
by its pink pages, gives leading trade names 
| needs etc.; and an appendix lists banks, trade 
| papers manufacturers representatives and 


commercial organiza- 
indispensable 
to the 
mailing 
indicates 


boards of trade and other 
Nor 
purchasing department 

offers 


classification 


tions, is the work more 


to the 


any 
than sales 
reliable 


that 


department, to which it 


lists, and a rating 





approximately the capital of every firm listed 

Tue ELvementary Laws or ADVERTISING 
By Henry 8. Bunting. Chicago: The 
Novelty News Press. 12mo.; 192 pp.; 
5 charts. Price, $2. 

THe Premium System oF ForcinG SALes 
Its Principles, Laws and Uses. By 
Henry 8S. Bunting. Chicago: The 
Novelty News Press. 12mo.; 192 pp. 
Price, $2. 

SpeciaLty ApvVERTISING. The New Way 
to Build Business. By Henry 8S. Bunt-| 
ing. Chicago: The Novelty News 
Press. 12mo.; 164 pp. Price, $2 


The more complex the problem, the more care- 
| fully should its cetails and their relationships be 
where it is a 
involves the 
a business enterprise. Mr 
advertising expendi- 
which may or 


studied; particularly is this the case 


question of publicity, which often 


Bunting, refusing to regard 
ture 
may not return after many days, maintains that 
there are just fifteen laws that govern the selling 
power of ¢ public ity, and that a knowledge of these 


waters, 


| 

Ear or failure of 
| as bread cast upon the 
} 


laws and their applications will enable the business 


man to enter a publicity campaign with economy 
and an increased prob- 
good. In “The Elementary 
he elucidates these laws in 


of time, energy and money 

ability of making 
Laws of Advertising 
}a highly and manner; in 
The Premium System of Forcing Sales"’ he 
forth the and a method of mer- 
chandising that Elbert Hubbard said “ will live 
as long as trade because it moves with the tides of 
the human heart and in Adver- 
tising'' he takes up a branch of publicity that 
lends itself to the direction and control of circula- 
tion, the elimination of waste effort, and the in- 
jection of personal appeal. The little books are | 
well worth the study of any who are interested in 
advertising. 


HENDRICKS 


suggestive interesting 
sets 


uses abuses of 


“Specialty 


CoMMERCIAL REGISTER OF 


New 


THE UNITED STATES. York: S. E 
Hendricks Co., Ine. S8vo.; 1888 pp 
Price, $10. 


During the twenty-five years that this directory 


it has deservedly come | 


has been before the public 
to be known as a most comprehensive and reliable 
Particularly does it cater to the archi- 
electrical, engineering, 
mining, railroad, and iron and 
listing the products, from raw 
material to finished article the producers, 
manufacturers, dealers and consumers. It would 
be hard indeed to find a business organization that 
aided by frequent reference to the 
work offers It features a most 
starting with an index 
with numerous 
to the main 
alphabetically, 
alpha- 
A section of 


annual 
tectural contracting 
hardware, mill 
steel industries 


and 


would not be 
information the 
convenient arrangement 
of the listed 
references 
which gives the 


products cross 
proceeding directly 


products 


and 
section 
and under each product firm names, also 
betically 
trade names turnishes a valuable reference com- 
pilation for buyers The growth of the Register 
from a few hundred pages in 1891 to its present 
proportions its general use by municipalities, 


arranged, and addresses 


anc 

public service corporations and large firms, should 
be sufficient guarantee of its worth and accuracy 
LABORATORY MANUAL OF AGRICULTURAL 

CHEMISTRY. By Charles Cleveland 

Hedges, Ph.D. and William Thoreau 

Bryant, B.S., Ch.E. New York: Ginn 

and Company, 1916. 12mo.; 94 pp.; 

| illustrated. Price, 60 cents. 

This laboratory guide, compiled by experienced 
instructors, is designed to accompany a course in 
the theory of agricultural chemistry; the manual 
assumes a knowledge on the part of the student of 
general or inorganic chemistry, but not 
sarily of quantitative analysis, which is introduced 
in the earlier experiments of the manual. By 
avoiding too much explanatory detail, the authors 

| leave the teacher free to present the theory in the 

manner best suiting individual conditions, but the 
directions for each experiment are sufficiently full 
and clear to enable the student largely to pursue 
the laboratory work unassisted, and hence to 
learn to rely upon his own judgment and to think 
and progressively. 


neces- 


logically 


OvuTLINes OF PuysioLtocy. By Edward 
Groves Jones, A.B., M.D., F.A.C.S8. and 
Allen H. Bunce, A.B., M.D., Philadel- 
phia: P. Blakiston’s Son & Co., 1916. 


Price, $1.50. 

As a brief outline of modern physiology in its 
relation to the practice of medicine, this text is 
markedly successful. The college student will 
here find, in convenient arrangement, all the 
essential facts of this branen of science, with the 
subjects of most practical importance emphasized. 
The issuance of a fourth edition has made possible 
a number of changes in detail, new illustrations, 
and the inclusion of recent additions to our knowl- 
edge, but the general arrangement which has 
proved so satisfactory in the preceding editions 
has not been disturbed. 


8vo.; 373 pp.; illustrated. 














Four Institutions || 
In One | 


In reality we are more than our cor- 
porate name implies, because 


As Executor or Administrator 
We can carry out the provisions [|| 
of a will acting alone or jointly. 





As Trustee or Guardian 
We can receive money in trust. 
Act as guardians of a minor’s 
estate or as trustee of perma- 
nent charitable, educational or 
religious trusts. | 

As a Bank | 
We can receive deposits. Buy 
and sell exchange. Loan money 
on good security. 


As Agent 
We can invest money for corpo- 








rations. Manage estates. Col- 

lect rents. M 4 

: ;, agazine 
The officers of this company will be 

glad to confer with you, or send you : | 

information, in regard to any of | | + a t a ] oOo 
the above banking or trust services. Katalog 


Send for Booklet No.3 02, Trust Company Services 


FREE! 


WRITE FOR IT! 


J. M. Hanson-Bennett 
Magazine Agency 


Union Trust Company 
of New York 


80 Broadway, New York 


Capital and Surplus 
$8,500,000 





Branch 
425 Fifth Avenue 


Branch 
786 Fifth Avenue 

















the largest in the world—furnishes all 
Magazines and Newspapers at 

Club and givesthe quickest, 
most accurate, and most r le setvice, 


Save Magazine Money! 


Experimental Science 
Practical and Ex- 
By George M. 
6 14x94 inches. 
918 illustrations. 


Elementary, 
perimental Physics. 
Hopkins. 2 volumes. 
Cloth. 1,105 pages. 





“ Our 1917 Catalo: (44 pages) lists more thas 
$5.00. ; 3000 Periodicals an Club Offers. It’s a 
Chis work treats on the various pny Ley a 


- The ~ 5. ’ 
is the accept stamp of reliabili 
end promptness in the magazine Geld. 


Local Agents Wanted 


NemeandAdirene LODAY! 


Name end Address 
ADDRESS 


J.M. HANSON-BENNETT 


MAGAZINE AGENCY 
Brooks 


Building CHICAGO, ILL. 


topics of physics in a popular and 
practical way and contains a fund of 
trustworthy scientific information, 
presented in a clear and simple style. | 
In the latest edition, the scope of the 
work has been broadened, presenting 
the more recent developments in 
modern science, which will assist the 
reader in comprehending the great 
scientific questions of the day. 


MUNN & CO., Inc., Publishers 
Woolworth Bidg. New York City 
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rise from ploughboy 
to bank president is 
told 
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—it laughs at 
changing seasons 


Let the cold winds blow—the And when nature smiles this 
dt fly—th« pour same car is a Touring Car 
blizzard do its worst you may have the sides 


entirely open in a jiffy. 
This is a Closed Car—a 


snug 
weather-tight Sedan as lux- All of which makes it possible 
urious as one could wish in for one car to serve your 
appearance and in interior every purpose adequately 
furnishings and finish and smartly, regardless of 
season or even of sudden 
But seasons change. weather changes. 

















And there’s nothing to 
mar your delight at 
being able to shut 
yourself up in this car 

its motor and gears 
are so quiet that they 
are scarcely audible. 


Silence is golden in any 
car—it is a delight 
of priceless worth in 
an enclosed car. 


Everyone knows that 
nothing else has ever 
seriously challenged 

Knight Type, Sleeve- 


the 
valve motor 1n its noiseless- 


ness. 


And to match its almost silent 


motor the Willys-Knight has 
quiet spiral bevel drive 
xea;»rs. 


This quietness of the Willys- 
Knight Motor becomes 
almost dead silence as the 
miles pile up. This is the 
only type of motor known 
that does its best work in its 
old age after putting all 
rivals to rout in its youth. 








and 
punch.” 


It has the softest “purr” 
the most powerful * 


Its velvet 
all other 


smoothness puts 
motors to shame. 


It loves carbon and it hates 
the repair shop. 


Jt will serve you years longer 
thousands of miles farther 
than any other type of motor 


It is the envy of all and but 
few are licensed to produce 
it. Those who own Knight 
Motored Car's, and they are 
legion, marvel that men can 
content themselves with 
other kinds. 


A car and a motor for which 
we can make such sweeping 
unqualified claims must per- 
form superbly. 


It will. Have your demon- 
stration, then place your 
order for the Willys-Knig! 
Touring Sedan and be na 
pily, properly equipaged for 
any occasion or weather con- 
dition. 


See the Overland dealer about 
it now. 


The Willys-Overland Company, Toledo, Ohio 


“Made in U.S. A.” 




















IRESTONE TIRES have all the qualities 

of the thoroughbred: sure footing, with 
instant response, stamina and speed. These 
qualities make your motor car of universal use, 
practical on all roads, in every season. They 
explain why Firestone Tires are unanimously 
Ziven high rank as a valued public servant. 


S| ee TT pee 


FIRESTONE TIRE AND RUBBER COMPANY 
Akron, Ohio Branches and Dealers Everywhere 
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| ate = The Splash of a Big-Gun Salvo = re SE 

| = = Battle practice with big guns is carried on from a moving ship against a moving target. The above = 3 = 
; = = picture was taken from the towing ship, in this case a battleship. The geysers = — 5 
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Munn & Co., Inc., Publishers 


| January 13, 1917 New York, N. Y. 




























MARLIN ARMS 


CORPORATION 





Largest Producers of Machine Guns 
in the World! 


Marlin Automatic or Marlin-Colt 


Models, Water-Cooled or Air-Cooled. | 





We can provide Water-Cooled Guns with | 
interchangeable Air-Cooled Barrels—Guns | 
with Heavy Tripod or with Light Field 
Mountings— Guns with Aeroplane Mounts, 
instantly adjustable to any elevation or 
depression — Swivel Mounts for Small | 
Boats, etc. | 


Furnished in all Military Calibers. 
Present capacity: 200 Machine Guns per day! 





For information write 





MARLIN ARMS CORPORATION 
NEW HAVEN, CONN., U.S.A. 


New York Office 
15 WALL STREET 





























